TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

LOI NOI PAU

Sau hon 4 nam dugc hoc tap va nghién ctu trong truong DPHDL Hai Phong, em da
hoan thanh chuong trinh hoc d6i v6i moét sinh vién nganh Xay Dung Cau Duong va em
duoc giao nhiém vu t6t nghiép 1a d6 4n tot nghiép véi dé tai thiét k€ cau qua song.

Nhiém vu clia em 1a thiét k&€ cong trinh ciu thudc song Thao néi lién 2 trung tam
kinh t€ c6 nhitng khu cong nghiép trong diém cua tinh Phd Tho. Noi tap chung nhitng khu
cong nghiép dang thu hidt dugc sy chd ¥ ciua cdc doanh nhan trong va ngoai.

Sau gan 3 thang lam d6 4n em da nhan dugc su gidp dd rdt nhiét tir phia cc thay co
va ban be, dac biét 1a su chi bao ctia thady TH.S Tran Anh Tuan, TH.S Pham Van Toan da
gitip d& em hoan thanh d6 an t6t nghiép nay.

Trong thoi gian 1am d6 4n t6t nghiép em da rdt c6 gang tim toi tai liéu, séch, vo.
Nhung do thoi gian ¢6 han, pham vi kién thic phuc vu 1am d6 4n vé c4u rong, vi vay kho
tranh khoi nhitnh thi€u s6t. Em rat mong nhan dugc su dong gop ¥ kién tir phia cac thiy co
va ban be, dé do 4n clia em duoc hoan chinh hon.

Nhan nhip nay em xin chan thanh cdm on céc thdy, c6 va cac ban da nhiét tinh, chi
bao, giip d& em hoan thanh d6 4n t6t nghiép nay. Em rat mong sé con tiép tuc nhan duoc
nhiing su gitip d& d6 dé sau nay em c6 thé hoan thanh t6t nhitng cong viéc clia mot k§ su
cau duong.

Em xin chan thanh cdm on !

Hai Phong, Ngay 28 Thang 1 Nam 2013
Sinh Vién
Nguyén Manh Chung
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Trudng dai hoc dan 1ap hai phong CONG HOA XA HQI CHU NGHIA VIET NAM
Doc ldp —Tuw do — Hanh phuc

NHIEM VU THIET KE PO AN TOT NGHIEP

Ho va tén sinh vién : Nguyén Manh Chung
Lop CP 1101. Bai hoc Dan 1ap Hai Phong
Ma sinh vién : 111043
Nganh : Cau duong
1. Pau d'é thiét ké : "l’hié'g ké g?lu qua song Thao -Tinh Pha Tho
2. Céc so liéu ban dau Qé thiét lgé ‘
- Mat cat song,mat cat dia chat , cac so liéu vé thuy van
- Khdu d¢ thoat nuéc Y 1,= 160 m ; Kho cau :B = 9+2%0,5 =10 m
- Tai trong thiét ké : Hoat tai thiét ké : HL93
- Tiéu chuan thiét ké : 22TCN 272-05 Bo GTVT
3.Miit ciit ngang song :

CPbTN | 7.00 | 6.20 | 5.00 | 390 | 2.30 | 095 | -1.00 | 2.70 | 3.20 | 3.70 | 5.30 | 550 | 6.20 | 6.35

CL L¢ 0 12 16 14 15 16 18 24 23 19 15 16 17 15

4.S6 ligu thuy vin :
MNCN : +8,0 m ; MNTN : +3,00 m; MNTT : +6,0 m ; Nhip thong thuyén D Ly=25m;
Chiéu cao thong thuyén :H;=35m ;Cép song : Cép \Y

5.S6 liéu dia chit :

H6 khoan I 11 11 IV Tri s6 SPT
Ly trinh Km 0+10 | Km 0+60 | Km 0+120 | Km 0+190 N60
I | 4Cat 6.0 6.5 4.0 7.0 4
Il | 4Sét 10.0 8.0 9.0 8.0 8
III | Cat min 5.0 6.0 6.0 6.0 15
IV| Cattho | Ratday | Ratday | Ratday | Ratday 20

6. Noi dung thuyét minh va tinh toan:

6.1/ Thiét ké co so 25 %

6.2/ Thiét ké ky thuat phuong 4n chon : 60 %

6.3/ Thiét ké thi cong 15 %

Nbi dung tinh todn dugc thé hién mot tap thuyét minh gidy A, va 10 dén 12 ban v& A,

7. Thoi gian l1am dd an:
- Ngay giao d6 4n : 22/10/2012
- Ngay hoan thanh: 28/01/ 2013
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PHAN I
THIET KE SO BO
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

CHUGNG I: GIOI THIEU CHUNG

L. NGHIEN CUU KHA THI :
I.1 Gi6i thiéu chung:
- CAu A 1a cau bac qua song Thao 16i lién hai huyén C va D thuoc tinh Phd Tho nam trén tinh

10 E. Day la tuyén dudng huyét mach gitta hai huyén C va D, nam trong quy hoach phét trién
kinh t€ ctua tinh Phd Tho. Hién tai, cic phuong tién giao thong vuot song qua pha A nim trén
tinh 10 E.
Dé d4p ting nhu cau van tai, giai toa 4ch tic giao thong dudng thuy khu vuc cdu va hoan chinh
mang luéi giao thong cua tinh, can tién hanh khao sat va nghién cttu xay dung mdéi cau A vuot
qua song Thao .
Céc can cur lap du 4n
» Can ct quyét dinh s6 1206/2004/QD — UBND ngayl1 thang 12 nam 2004 cua UBND
tinh E vé viéc phé duyét qui hoach phdt trién mang ludi giao thong tinh E giai doan
1999 - 2010 va dinh hudéng dén nam 2020.
» Can ct van ban s6 215/UB - GTXD ngay 26 thang 3 nam 2005 ciia UBND tinh E cho phép
S6 GTVT lap Du dn diu tu cau A nghién ctiu dau tu xay dung cau A.
» Cin ctt vin ban s6 260/UB - GTXD ngay 17 thdng 4 nam 2005 ctia UBND tinh E vé viéc
cho phép mé rong pham vi nghién ctu ciu E vé phia Tay song Thao.
* Can ct van ban so0 1448/CDS - QLDS ngay 14 thang 8 nam 2001 cua Cuc duong song
Viét Nam.
Pham vi cua du 4n:

- Trén co s& quy hoach phdt trién dén nam 2020 cta hai huyén C-D néi riéng va tinh Phd Tho
ndi chung, pham vi nghién ctu du an xay dung tuyén noi hai huyén C-D
1.2 Pac diém kinh t¢ xa hoi va mang luéi giao thong :
1.2.1 Hién trang kinh té€ xa hoi tinh Phii Tho :
1.2.1.1 Vé nong, ldm, ngu nghiép

-Nong nghiép tinh da tang véi téc do 6% trong thoi ky 1999-2000. San xuat nong nghiép
phu thuoc chu yéu vao trong trot, chi€ém 70% gia tri san luong nong nghiép, con lai 1a chian

nuoi chi€ém khoang 30%.

Tinh c6 dién tich dat 1am ngiép rat 16n thuén 1oi cho trong cay va chan nuoi gia sic, gia cam
V6i dudng bo bién kéo dai, nghé nuoi trong va dénh bat thuy hdi san cling 12 mot thé manh
dang dugc tinh khai thac

1.2.1.2 Vé thuong mai, du lich va cong nghiép

-Trong nhitng nam qua, hoat dong thuong mai va du lich b4t diu chuyén bién tich cuc. Tinh
Quang Ngéi ¢6 tiém nang du lich rat 16n vé6i nhiéu di tich, danh lam théng canh. Néu dugc dau tu
khai thdc ding muic thi s€ trd thanh nguén 1gi rat 16n.

Cong nghiép cta tinh van chua phét trién cao. Thiét bi lac hau, trinh do quan 1y kém khong du
stic canh tranh. Nhitng nam gan day tinh di dau tu xay dung mot s6 nha may 16n vé vat liéu
xay dung, mia, dudng... 1am dau tau thic ddy cdc nganh cong nghiép khdc phét trién
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|.2.2 Dinh huéng phit trién cic nganh kinh té& chii yéu

1.2.2.1 Vé nong, ldm, ngu nghiép

-Vé nong nghiép: Dam béo toc do tang trudng 6n dinh, dic biét 1a san xuat luong thuc du
dé dap ting nhu cau ctia xa hoi, tao diéu kién ting kim ngach xuat khau. Toc do ting trudng
nong nghiép giai doan 2006-2010 1a 8% va giai doan 2010-2020 1a 10%

Vé lam nghiép: Py manh cong tdc trong cay gay rimg nhim khoi phuc va bao vé moi trudng
sinh théi, cung cap go, cui

-Vé ngu nghiép: Dit trong tam phét trién vao nuoi trong thuy san, dic biét 1a cdc loai
dac san va khai thac bién xa
1.2.2.2 Vé thuong mai, du lich va céng nghiép

Tap trung phat trién mot s6 nganh cong nghiép chi yéu:

-Cong nghiép ché bién luong thuc thuc phdm, mia duong

-Cong nghiép co khi: sua chita, ch€ tao mdy modc thi€t bi phuc vu nong nghiép, xay
dung, stra chita va déng mdi tau thuyén.

-Cong nghiép vat liéu xay dung: san cudt xi mang, cic san pham bé tong diic sin, gach

bong, tdm lop, khai thac cat soi
P4y manh xuét khau, du bdo gdi tri kim ngach ctia viing 1a 1 triéu USD nam 2010 va 3 triéu
USD nam 2020. Téc do tang truong l1a 7% giai doan 2006-2010 va 8% giai doan 2011-2020

1.2.3 Pac diém mang luéi giao thong:

1.2.3.1 Duong bé:

-Nam 2000 dudng bo c6 tong chiéu dai 1000km, trong d6 ¢6 gébm dudng nhua chi€ém
45%, duong da do chi€ém 35%, con lai la duong dat 20%

Céc huyén trong tinh da c6 duong 6to di t6i trung tam. Mang ludi dudng phan bo tuong doi
déu.

Hé thong duong bo vanh dai bién gidi, duong xuong ca va duong vanh dai trong tinh con
thi€u, chua lién hoan

1.2.3.2 Duong thuy:

-Mang lué6i duong thuy cua tinh Phi Tho khoang 200 km (phuong tién 1 tan trd 1én c6
thé di dugc). Heé thong dudng song thudng ngan va déc nén kha niang van chuyén 1a khé khan.
1.2.3.3 Duong sdt:

- Hién tai tinh Phd Tho ¢6 hé thong van tia dudng sat Bac Nam chay qua
1.2.3.4 Duong khong:

- C6 san bay V nhung chi 1a mot san bay nho, thuc hién mot s6 chuyén bay noi dia
1.2.4 Quy hoach phit trién co sé ha tang:

-Tinh 16 E ndi tit huyén C qua song Thao dén huyén D. Hién tai tuyén dudng nay la

tuyén duong huyét mach quan trong cua tinh. Tuy nhién tuyén lai di qua trung tam thi xa C la
mot diéu khong hop 1y. Do vay quy hoach s& nan doan qua thi xa C hién nay theo vanh dai thi
xa.
1.2.5 Cac quy hoach khic cé lién quan:

-Trong dinh huéng phat trién khong gian dén nam 2020, viéc md rong thi xa C 1a tat yéu. M&
rong céc khu do thi méi vé cdc hudng va ra cdc viing ngoai vi.
Du bdo nhu cau giao thong van tai do Vién chién lugc GTVT lap, ty 1é tang trudng xe nhu sau:
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* Theo du bao cao: Oto: 2005-2010: 10%
2010-2015: 9%
2015-2020: 7%
Xe may: 3% cho cdc nam
Xe tho so: 2% cho cdc nam
* Theo du bao thap: Oto: 2005-2010: 8%
2010-2015: 7%
2015-2020: 5%
Xe may: 3% cho cic nam
Xe tho so: 2% cho cdc nam

1.3 Dac diém vé diéu kién tu nhién tai vi tri xay dung cdu:
1.3.1 Vi tri dia ly

- Cau A vuot qua song Thao nam trén tuyén E di qua hai huyén C va D thudc tinh Phd
Tho. Du 4n duoc xay dung trén co s nhu cau thuc t€ 1a cdu ndi giao thong cla tinh véi cac
tinh 1an can va 1a nit giao thong trong yéu trong viéc phat trién kinh t€ ving.

Dia hinh tinh Phd Tho hinh thanh 2 viing dic thi: ving dong bang ven bién va viing nui phia
Tay. Dia hinh khu vuc tuyén tranh di qua thuoc ving déng bang, 1a khu vuc dudng bao thi xa
C hién tai. Tuyén cit di qua khu dan cu.

Long song tai vi tri du kién xay dung cdu tuong d6i 6n dinh, khong ¢6 hién tuong x6i 16 1ong
song.

Thanh pho Phi Tho 1a thanh phd thuoc tinh ly, trung tam chinh tri, kinh t&, van hoa,
khoa hoc k§ thuat va an ninh- quéc phong ctia tinh Phi Tho; thanh phd Phi Tho nidm vi tri
gan trung do cua tinh ; cach thanh ph6 Ha Noi 123 km. C6 toa do dia ly tir 15°05° dén 15°08
vi do Biéc va tir 108°34” dén 108°55° kinh do Dong.

S6 liéu dugc tinh dén cudi nam 2004
Dan s6 1a 133.843 nguoi, mat do dan cu noi thanh 10677 ngudi /Km®.

Thanh ph6 Phd Tho ¢6 10 don vi hanh chinh,08 phuong,2 xa.

- Vé diéu kién tu nhién: Dién tich ty nhién 37,12 Km®.Thanh phé Phi Tho nim ven song
Thao, dia hinh bang phang. Nhiét do trung binh hang nam 27°C, luong mua trung binh 2.000
mm, téng gid nang 2.000-2.200 gid/nam, d6 4m twong doi trung binh troang nim khoang
85%,thudc ché do gié mua thinh hanh:Mua ha gi6 Pong Nam, miia Dong gié Dong Bic.

.3.2 Diéu kién khi hau thuy van

1.3.2.1 Khi tuong

» V¢ khi hau: Tinh thanh hod ndm trong khu vuc khi hau nhiét d6i gié mia nén c6 nhiing
dac diém co ban vé khi hau nhu sau:
- Nhiét do binh quan hang nam: ~ 27°
- Nhiét do thap nhat : 12°
- Nhiét do cao nhat: 38°
Khi hau chia lam 2 mua rd rét, muia mua tir thang 10 dén thang 12
» V& gi6: V€ mua hé chiu anh hudng truc ti€p cta gié Tay Nam hanh va kho. Mua dong
chiu anh hudng ctia gié muia Pong Bic kéo theo mua va rét
1.3.2.2 Thuy vdn
* Muc nudc cao nhat MNCN = +8.8 m
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» Muc nudc thap nhat

* Muc nudc thong thuyén

» Khiu do thodt nudc

» Luu luong Q, Luutde v=1.52m’/s

1.3.3 Piéu kién dia chat

MNTN = +6.0 m
MNTT =+3.0 m

D L,=160m

Theo s6 liéu thiét k& c6 3 ho khoan véi dic diém dia chat nhu sau:

H6 khoan I II 111 vV
Ly trinh 10 60 120 190
Dia chat

1 A cat 6 6.5 4 7
2 A sét 10 8 9 8
3 Cét min 5 6 6
4 Cét tho - - - -
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CHUONG ILTHIET KE CAU VA TUYEN

ILPE XUAT CAC PHUONG AN CAU:
I1.1.Céac thong s6 k¥ thuat co ban:
Quy mo va tiéu chudn k¥ thudt:
» Cau vinh cttu bang BTCT U'ST va BTCT thudng
» Kho thong thuyén tng véi song cap V 1a: B =25m; H =3,5m
» Khé cu: B=9,0 + 2x0,5
» Tan suat 1a thiét k&: P=1%
* Quy pham thiét k&: Quy trinh thiét k&€ cau cong theo trang thai giGi han 22TCN-272.05
cua BoO GTVT
" Tai trong: xe HL93

I1.2. Vi tri xay dung:
Vi tri xay dung ciu A lua chon & doan song thang khidu do hep. Chiéu rong thoét nuéc 160
m.

I1.3. Phuong an két cau:
Viéc lua chon phuong an két ciu phai dua trén cdc nguyén tac sau:
» Cong trinh thié€t k&€ vinh ctru, c6 két cau thanh thoat, phu hgp véi quy mo cua tuyén van
tai va diéu kién dia hinh, dia chat khu vuc.
Pam bdo su an toan cho khai thdc dudng thuy trén song v6i quy mo song thong thuyén
cap V.
Dang két cau phai ¢6 tinh kha thi, phtt hop véi trinh d6 thi cong trong nudc.
Gia thanh xay dung hop ly.
Can cit vao cdc nguyeén tic trén c6 3 phuong 4n két cdu sau dugc lua chon dé nghién
cttu so sanh.
A. Phuong dn 1: Cau dim BTCT DUL nhip don gian 6 nhip 30 m, thi cong theo phuong phép
lao 1ap dam bing t6 hop gid lao cau
»  So do nhip: 30+30+30+30+30+30 m.
»  Chiéu dai toan cau: Ltc = 200 m
» K&t cau phan dudi:
+ Mo: Ding mé U BTCT, méng coc khoan nh6i D=Im
+ Tru: Dung tru than dac mut thira BTCT, méng coc khoan nhoi D=1m
B. Phuong dn 2: Cau dam hop BTCT DUL lién tuc 3 nhip, thi cong theo phuong phép dic
hang can bang.
»  So do6 nhip: 50+80+50 m.
»  Chiéu dai toan cau: Ltc = 200 m.
» K&t cau phan dudi:
+ Mo: Ding mé U BTCT, méng coc khoan nh6i D=Im

VvV VYV

+ Tru: Dung tru than dac mut thira,méng coc khoan nhoi D=1m
C. Phuong dn 3: Cau gian thép 3 nhip 60m, thi cong theo phuong phap lao kéo doc
» So d6 nhip: 60+60+60 m.
» Chiéu dai toan cau: Ltc =200 m.
» K&t cau phan dudi:
+ Mo: M6 U BTCT, méng coc khoan nhoi D=1m.
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+ Tru dic, BTCT trén nén méng coc khoan nh6i D=1m.

Bdng tong hop bo tri cdc phuong dn

Thong Kho So db

X A o d e

P.An | thuyén cau ( )0 > L(m) Két ciu nhip
(m) (m) "

I | 25%3.5 |  9.042%0.5 30+30+30+30+30+30 1go | SAu dam don giin

BTCT DUL
II 25%3.5 9.0+2%0.5 50+80+50 180 Cau dam lién tuc
I 25%3.5 9.0+2*0.5 60+60+60 180 Cau gian thép

Trang: 9
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CHUONG III
TINH TOAN SO BO KHOI LUONG CAC PHUONG AN

VA LAP TONG MUC PAU TU

PHUGONG AN 1: CAU DAM PON GIAN

L. MAT CAT NGANG VA SO PO NHIP;
- Kho cau: Cau dugc thiét k& cho 2 1an xe
B=9.0+2*%0.5=10m
- So d6 nhip: 30+30+30+30+30+30=180m (Hinh v& : Trac doc ciu )
- Cau dugc thi cong theo phuong phéap lao lap.

1. Két cau phan dudi:

a.Kich thudc dam chii:Chiéu cao cua dam chu la h = (1/15 <+ 1/20) = (2,0 + 1,5) (m),
chon h = 1,6(m). Suon dam b = 20(cm)
Theo kinh nghiém khoang cach cua ddm chu d =2 + 3 (m), chond =2 (m).
Cic kich thudc khic duoc chon dua vao kinh nghiém va duoc thé hién & hinh 1.

f 200 1
8
iL FOR)
0" 25
@
0 20
N O
<
0
AN
e SESS e
60—+

Hinh 1.Tiét dién dam chu
b.Kich thuéc dam ngang :
Chiéu cao h, =2/3h = 1,1 (m).
-Trén 1 nhip 30 m b6 tri 5 dam ngang cich nhau 7.35 m. Khoang cich dam ngang: 2,5 =+
4m(8m)
- Chiéu rong suon b, = 12 + 16¢m (20cm), chon b, = 20(cm).
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KHOA CAU PUONG

o 1 150 1 15 20
lp)
| 180 |

Hinh 2. Kich thudc dam ngang.
c.Kich thuéc mdt cdat ngang cdu:
-Xéc dinh kich thuéc mat cat ngang: Dua vao kinh nghiém m6i quan hé chiéu cao
dam, chiéu cao dim ngang, chiéu day mat cét ngang két cau nhip, chiéu day ban dé tai
chd nhu hinh vé.

, MAT CAT NGANG CAU
1/2 mat cat gitta nhip 1/2 mat cat goi
50 Q00 B0
X em N em y
kRS XEST IRKY R&S

160
#1165+

i

®

»100 4200+ 200+ 200+ 200 +100~

- Vat liéu dung cho két cau.
+ Bé tong M300
+ Cot thép cuong do cao dung loai S-31, S-32 cua hang VSL-Thuy Si thép cdu tao dung
loai CT;vaCT
2. Két cau phan duoi:
+ Tru cau:
- Diing loai tru than dac BTCT thudng d6 tai chd
- Bé tong M300
Phuong d4n méng: Dung méng coc khoan nhoi duong kinh 100cm
+ M6 cau:
- Dung md chit U bé tong cot thép
- Bé tong mac 300; Cot thép thuong loai CT; va CTs.
- Phuong 4n méng: : Ding méng coc khoan nhoi duong kinh 100cm.
A. Chon cdc kich thudc so bo mo cdu.
MG cau M1,M2 chon 1a mo6 trit U, méng coc véi kich thuéce so bo nhu hinh 3.

20+486.5
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B.. Chon kich thudc so bo tru cdu:
Tru cau chon 12 tru than diac BTCT thudng do tai chd,kich thuéc so bo hinh 4.

1 580 1 140
T S —¥
3 ‘\ g 8 115 230 - 230 - 230 - 230 115 +180—¢
4\7 e B E— E— E—  — e =
400 [190F  ©Q0F  Q0F Q0+ ©0F |2 &
27 = Bg
S 005 4 20+ #20
o
<
50 +—260—+1 7;4‘504J 54 i % N i
o
500 S
]
#180||| | |+180~
100+ 1300~ -+100 1oy 50 7150
. & ~og L a0z as072707, B W L7
N B S 800 o 500
- N g N
L 3 L a0 a0 L 30
§ HM 100+ 100
T}
3 N L 7 500
) B 18
Q T 800 7
N . ]
) I ;
(3]
o o o o
“§ * N e S +
.0 ¢ | 3
R ~ =
/ = 1083003004100 é
o L =~
100-—300—H400+ #100—300—H 00+
Hinh 3. Kich thudc mo M1,M2 Hinh 4. Kich thudc tru T4

IL. TINH TOAN SO BO KHOI LUONG PHUONG AN KET CAU NHIP:

-CAu dugc xay dung v6i 7 nhip 31 m , v6i 5 dam T thi cong theo phuong phdp 1ap ghép.
1. Tinh_tai trong tac dung:
a) Tinh tdi giai doan 1 (DC):

t 200
* Dién tich tiét dién dam chu T duoc xdc dinh:
Ay= Fy, pungt Fon EgggV]OJL
A, =1,5x0,2 + 1/2x0,1x0,15x2 + 1,5x0,2

+0,25x0,6+ 1/2x0,2x0,2x2= 0,735 (m?)
- Thé tich mot dim T 30 (m)

{
BRS

it F +05+

160

Vi gimst = 30% F =30%0.735 = 22.05 (m’)

%25420L

—Thé tich mot nhip 30 (m), (c6 5 dim T) — o

Viennipa1 = 3%22.05 = 110.25 (m?)

Trang: 12



TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

DO AN TOT NGHIEP

Phdn 1: Thiét ké co so

* Dién tich dam ngang:

A,, = 1.8x1.8 — 0.1x0.15= 3.225 m’ © 150 i 1o
-Thé tich mot ddm ngang : N ;
V,, = F.#b =3.225x0.2= 0.645 m’
—Thé tich dam ngang ctia mot nhip 30m : 2 74
V, = 4%5%0.645 = 12.9 (m’) /)
—Vay tong khoi luong bé tong ctia 6 nhip 30 m Ia: 180

V=6%(12.9 + 110.25) = 738.9 (m°)

+ Ham luong c6t thép dam 1a 160 kg/m’

—Vay khoi lugng cot thép 1a:160%738.9 = 118224 (Kg) =118.224 (T)

b) Tinh tdi giai doan 2(DW):

*Trong luong 16p phtt mat cau:

- Bé tong Asfalt day trung binh 0,05 m c6 trong luong y = 22,5 KN/m®

=0,05x22,5 = 1,125 KN/m*
- Bé tong bao vé day 0,03m c6 y = 24 KN/m’
=0,03.24= 0,72 KN/m’
-L6p phong nude day 0.01m
-Lép bé tong déem day 0,03m c6 y = 24 KN/m®
=0,03x24= 0,72 KN/m?
—=Trong lugng mat cau:.
g = B¥2h*y,/6
B =10 (m) : Chiéu rong khd ciu
+ h : Chiéu cao trung binh h=0,12 (m)
+ 7, : Dung trong trung binh(y=2,25T/m")
— g = 10%0.12%22.5/6 = 4.5 (KN/m)
Nhu vay khoi lugng 16p mat cau la :
Voo =(L o o)/ 11 =(217%4.14)/2.3= 390.6 (m®)

* Trong luong lan can , 20 chdn banh:

Prc =FLcx2.5
= [(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255

+0.535 x0.050/2 + (0.50-0.230)x0.255/2]x2.4=0.57 T/m ,

18

0

™

0 n
(o]
0

Sr—27—— |

oy

n

N

k 50 4 19}

N~
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

F,=0.24024 m2
Thé tich lan can:
Vo =2 x 0.24024 x 229 = 110 m3

2._Chon cac kich thuée so bo két cau phan dugi:
- Kich thudc so bd clia mo cau:

M@ cau duoc thiét k& so bo 1a mo chir U, duoc dat trén hé coc khoan nhoi. M6 chit U ¢cé
nhiéu wu diém nhung néi chung t6n vat liéu nhat 1a khi ¢6 chiéu cao 16n, mo nay c6 thé dung
cho nhip c6 chiéu dai bat ky.

- Kich thudce tru cau:

Tru cau gébm ¢6 6 tru (T1, T2, T3, T4, T5),dugc thiét k€ so bo ¢6 chiéu cao tru T1,T5 cao

5.2(m); tru T2,T3 cao 5.7(m) va tru T4 cao 9.0(m)

CAU TAO MO MAT CAT TAI TRU T4 MAT BEN TRU T4
1 580 7 MO
& —
g 1 ¢ Q115230+ 230+ 230+ 230115 180
il T e =
4007% o [0 90 90 90 0] R g
| — 5 o
S 005k 20+ 20
% ]
50++—260—+1 7%‘50% 8 N N 8 N N
N~ N~
500 E
180/ | || [-180~
100+ 3001100 00 50 50
5 & Y og L a0 a6077707), @ L /Jf@% 3
T 5 S "800 8 500
| § W A 1 300
& - 100+~  ~—100
Te]
i & I 0w O )
& 1 800 4

?

475
7100——300—100¢
§
b—500—
800

+#108—300—+—300—+106

A O(}PSOO%SOH 00

.

400-—300— 400+ "~ M00-—300— 400

100+

2.1.Khoi luong bé téng cot thép két cdu phdn dudi :
* Thé'tich va khoi luong mo:
a.Thé tich va khoi luong mo-:

-Thé tich bé méng mot mé
V., =2%5%]1 = 110 (m’)
-Thé tich tudong cdnh
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

-Thé tich than mo
V., = (0.4%1.6+4.0¥1.4)¥10 = 62.4 (m’)

-Téng thé tich mot mo

V, =V, +V_+V_ =110+ 18 + 62.4 =190.4 (m’)
-Thé tich hai mo
V, = 2%190.4= 380.8 (m’)

-Ham luong c6t thép mé 14y 80 (kg/m?)
80*380.8= 30464(kg) = 30.464 (T)
b.Méng tru cdu:
» Khai luong tru cau:
-Thé'tich mil tru (cd 5 tru déu c6'V,,, giong nhau)

Vyz= V V= 0.75%11.5%2 + {‘”_210} %0.75%2= 30.375 (m’)

-Thé'tich bé tru : c4c tru kich thuéc giong nhau
So bo kich thuéc méng : B*¥A= 11%5-0.5%0.5=39.75 (m?)
V,, =2%39.75 = 79.5 (m’)

- Thé'tich thén tru: V,,
+Tru T1,TS cao5.2-1.5=3.7m
V!, =V =(4.6%1.4 + 3.14*%0.7%)*3.7 = 29.51 (m’)
+Tru T2,T3 cao 5.7-1.5=4.2 m
V2, =V =(4.6%1.4 +3.14*0.7°)*4.2= 33.51 (m’)
+Tru T4 ca0 9.0-1.5=7.5 m
V3,=V*, =4.6%1.4 +3.14%0.7°)*7.5 = 59.85 (m°)
— Thé'tich toan bo tru (tinh cho 1 tru)
Vi = Vo= Vg + Vi #V,0= 79.5+ 29.51 + 30.375 = 139.385 (m°)
Vi =Vi=V,, +V, +V,,=79.5+33.51 + 30.375 = 143.385 (m’)
Vi =V, =V, + V,, +V,, = 79.5+ 59.85 +30.375= 169.725 (m°)

=Thé tich toan bo 6 tru:
V=Vo+ Vit Vs + Vi + Vs
=2%139.385 +2*143.385 +2*%169.725 = 904.99 (m’)
Khoi lugng tru: G,,= 1.25 x 904.99x 2.5 =2828.09 T
So bo chon ham lugng cot thép than tru 1a 150 kg/m’, ham luong thép trong méng tru 1a 80
kg/m’ ham lugng thép trong mii tru 12 100 kg/m’

Nén ta c6 : khoi lugng cot thép trong 6 tru 1a
m,;=904.99* 0.15+79.5x0.08+30.375x0.1=145.146 (T)

2.2. Xdc dinh sitc chiu tdi ciia coc:

vat liéu :
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

- Bé tong cap 30 ¢6 f.” =300 kg/cm’
- Cot thép chiu luc AIl c6 Ra=2400kg/cm’

*  Stfc chiu tdi cuia coc theo vdt liéu

Sttc chiu tai cia coc D=1000mm
Theo diéu A5.7.4.4-TCTK stic chiu tai ctia coc theo vat liéu 1am coc tinh theo cong thic sau
P, =¢.P,.
Vé6i P, = Cuong do chiu luc doc truc danh dinh ¢6 hoac khong ¢ uén tinh theo cong thiic :
P, =¢.{m.m,f (A, - A) +f.A)=0,75.0.85[0,85. f".(A,. - Ay +f.A]
Trong do6 :
¢ = He s0 stc khang, ¢=0.75
m,,m, : Céc hé s6 diéu kién lam viéc.
f.” =30MPa: Cuong do chiu nén nho nhat cia bétong
f, =420MPa: Gi6i han chdy déo quy dinh cta thép
A.: Dién tich tiét dién nguyén cua coc
A =3.14x1000°/4=785000mm"
A, Dién tich clia cot thép doc (mm?).
Ham lugng c6t thép doc thuong hop 1y chi€ém vao khoang 1.5-3%. v6i ham lugng 2% ta c6:
A =0.02xA =0.02x785000=15700mm’
Vay stc chiu tai cua coc theo vat liéu la:
P, =0.75x0,85x[0,85x30x(785000-15700)+ 420x15700] = 16709.6x10*(N).
Hay P, = 1670.9 (T).
*_ Suic chiu tdi cua coc theo ddt nén: P,=Pg4,

-Stic chiu tai ctia coc dugc tinh theo cong thitc sau: (10.7.3.2-2 22TCN-272-05 )

V6i coc ma sat: Py = @pg “Ppt@ys*Ps
Co: P, = q,.A,
PS = qS'AS
+P, : sttc khang miii coc (N)
+P, : stic khang than coc (N)

+(,: stic khang don vi mii coc (MPa)
+q, : suc khang don vi than coc (MPa)
g,=0,0025.N, <0,19(MPa)_Theo Quiros&Reese(1977)

+A,:
+A_ : dién tich miii coc (mm?)

dién tich bé mat than coc (mm?)

+¢,, : hé s6 stc khdng doi véi stic khang miii coc quy dinh cho trong Bang 10.5.5-3 dung
cho céac phuong phap tach roi stic khang cta coc do stc khang cua mili coc va sic

khéng than coc. Doi véi dat cét ¢, = 0,55.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

+¢,, : hé s0 siic khdng doi véi stic khang than coc cho trong Bang 10.5.5-3 dung cho cdc
phuong phép tach roi stic khang ctia coc do stic khang clia miii coc va stc khang
than coc. Dai véi dat sét ¢, = 0,65.Doi v6i dat cit ¢, = 0,55.

- Stic khdng thdan coc cua Mo :

Khi tinh stic khang thanh bén bo qua 1D tinh tr chan coc tré 1én.

Stic chiu tdi cua coc tru M1 theo ma sit thanh bén

N Chiéu Dién tich
Chicu day bé mat coc
day
tinh A=L,P = 3 =
L(/),p dit thu’c H'i Traflg N s it s 0,0025N 10 Ps As.qs
L toan thai =3,14.L, (KN) (KN)
t Ltt (mz)
(m)
(m)
Lép 1 6 6 Via 4 314 50 1570
Lép 2 10 10 Via 8 18.8 87.5 1645
. Chat
Lép 3 5 5 R 15 28.3 100 2830
vira
Lép 4 s 2 Chat | 20 6.28 50 314
2P 6045

-Sttic khang miii coc:
P, =0,057.N.10° = 0,057.20.1000 =2280 (KN)
Téng stic chiu tai clia mot coc don:
P4, = 0,55.P,+0,55.Pg = 0,55x2280+0,55x6045 = 4578 (KN) =457.8(T)

- Sttc khang thdn coc cua Tru :

Khi tinh stic khang thanh bén bo qua 1D tinh tir chan coc tré 1én.
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TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

Stic chiu tdi cia coc tru T2 theo ma sdt thanh bén

s Chiéu Dién tich
Chicu N o
N day bé mat coc
QY T A=L P ~0,0025.N.10° | P=A
Lép dat thuc o ra?g N =Ly q.=Y, AN =g
L thai =3,14.L, (KN) (KN)
' L
(m) " (mz)
(m)
Lép 1 7 7 Vira 4 25.12 50 1256
Lép2 8 8 Vira 8 25.12 87.5 2198
j Chit
Lép 3 6 6 N 15 28.3 100 2830
vira
Lép 4 00 2 Chat 20 6.28 50 314
2P 6284

-Sttc khang miii coc:
P, =0,057.N.10° = 0,057.20.1000 = 2280(KN)

Téng stic chiu tai cia mot coc don:

P;, = 0,55. P,+0,55.Pg = 0,55x2280+0,55x6284= 4710(KN) =471(T)

3.Tinh toan so luong coc méng md va tru cau:

3.1.Tinh tdi:

*Gom trong lugng ban than mé va trong lugng két cau nhip

-Do trong lugng ban than 1 dam ddc trudc:

- Trong lugng moi nodi ban:

- Do dam ngang :

g,n= 0,785%24=18.84 (KN/m)

g =H*b, *y.=002%0.5% 24 = 2.4 (KN/m)

g,= (H-H,-0.25)(S-b,)(b,/L)).7¢

Trong d6: L,=L/n=29.4/4=7.35 m:khoang 2 dam ngang.

=>g,=(1.6-0.2-0.25)x (2-0.2)x(0.2/7.35)x24 = 1.59 (K/m)

- Trong lugng cua lan can:
2. =P i ¥2/n=0.57*2/5=0.228T/m=2.28KN/m

- Trong lugng 16p phti mat cau:

g, =4.5 KN/m

3.2. Xac dinh dp luc tdc dung lén mo:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

finh 1di

30m

Hinh 3-1 Puong dnh huong dp luc 1én mé
DC = Ps+(Zgim+ Eunnt tan can) X O
=(200x2.5)+[1.884x5+0.159+0.45+0.228+0.11]x0.5x30= 665.4 T

DW = g nix® =0.45x0.5x30= 6.98T

-Hoat tai:
Theo quy dinh cla tiéu chuidn 22tcvn272-05 thi tai trong dung thi€t k& 1a gia tri bat loi nhat
cua t6 hop:

+Xe tai thiét k& va tai trong lan thiét k&

+Xe tai 2 truc thiét k€& va tai trong lan thiét k&

+(2 xe tai 3 truc+tai trong 1an)x0.9

Tinh dap luc 1én mé do hoat tdi:

+Chiéu dai nhip tinh todn: 29.4 m

) 29.4

4 093Tm
IR R R R RN AR

I1T 11T

—%1.2m

14.5T 14.5T 3.5T
43m | 43m

I

0.961 0.859 0.717

Hinh 2-2 So do xép tdi lén duong anh hudng dp luc mo
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

Tir so d6 xép tai ta c6 phan luc goi do hoat tai tic dung nhu sau
- V6i t6 hop HL-93K(xe tai thiét ké+tai trong lan+ngudi di bo):
LL=n.m.(1+IM/100).(Py,) + n.m.W,,,.®
PL=2P, .0
Trong do:
n :solan xe n=2
m : hé s0 lan xe
IM:luc xung kich cua xe, khi tinh mo tru dac thi (1+IM/100)=1.25
P, : tai trong truc xe, y;: tung do duong anh hudng
o:dién tich dudng anh hudng
W,,,: tai trong lan

lan®

W,,,=0.93T/m
+LL, . =2x1x1.25x(14.5+14.5x0.859+3.5x0.717)+2x1x0.93x(0.5x29.4)=101.9T
+ LL i = 2X1X1.25x(11+11x0.961)+2x1x0.93x(0.5x30.4)= 82.2 T

Vay t6 hop HL duoc chon 1am thiét k&

Vdy toan bo hoat tdi va tinh tdi tinh todn tdc dung lén bé mo'la:

- Nguyén nhan Trang thai gidi
11\12(-;1 DC DW LL PL han
' (yp=1.25) (yw=1.5) (.=1.75) (Yp=1.75) Cuong do I
P(T) | 665.4x1.25 6.98 x1.5 101.9x1.75 9.12x1.75 1044.5
3.3. Xdc dinh dp luc tdc dung tru:
tinh tai
A A P A PP P A A A A
]

Hinh 2-3 Puong anh huong dp luc lén tru
DC = Py +( yim+ Zin+ Lian can) XO
= (169.725x2.5)+ ([1.884x5+0.159+0.45+0.228+0.11]x30
=755.1T
DW = gy, ix® =0.45x30=13.95T
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

-Hoat tdi:
14.5T 14.5T 3.5T

4.3m 4.3m
9.3T/m
N A P A A A P A A A P P P A A A
0.861 1 0.861
11T 11T

R 1.2m 0.93 T/m

AP AP A A AP A A A A A A A A A A A A

U0.96
1

14.5T 14.5T 3.5T 14.5T 14.5T 3.5T

£4.3m$4.3m i 15m 143m43m 0.93T/m
P PP P PP A A A A P P A A A A A A A A A

1

1 30m 1 30m 1
0.239 0.377 0.516 1 0.861 0.722

Hinh 2-4 Duong dnh huong dp luc lén mong
LL=n.m.(1+IM/100).(P..y)+n.m.W,,. ®
Trong d6
n: so lan xe, n=2

m: hé s6 lan xe, m=1;

IM:luc xung kich cua xe, khi tinh mo tru dac thi (1+IM/100)=1.25

P;: tai trong truc xe, y;: tung do duong anh huong

o:dién tich dudng anh hudng

W,,,: tai trong lan

W,,,=0.93T/m
+T6 hop 1: 1 xe tai 3 truc+ tt 1an
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

LL _=2x1x1.25x(14.5+14.5x0.861+3.5x0.861)+2x1x0.93x30=132.655 T
+T6 hop 2: 1 xe tai 2 truc+ tt lan
LL, 55 we= 2X1x1.25%(11+11x0.96)+2x 1x0.93x30=111.56 T
+T6 hop 3: 2 xe tai 3 truc+ tt lan

LL,.;=2x1x1.25x[14.5x(14+0.861)+3.5x0.722+43.5x0.516414.5x(0.239+0.377)]
+2x1x0.93x30 =160.3 T

Vay t6 hop HL duoc chon lam thiét k&

xetai

Téng tai trong tinh du6i day dai 1a

_ Tinh tal x h¢ s6 Trang théi gi6i
ir‘?l DC DW LL PL han
. C N A
(yp=1.25) (yw=1.5) (y.=1.75) (yp=1.75) Cuong do 1
P(T) | 755.1x1.25 13.95 x1.5 160.3x1.75 18.6x1.75 1294.2

3.4. Tinh s6 coc cho méng tru, mo:

n=BXP/Pcoc

Trong do:

B: hé so ké dén tai trong ngang;

B=1.5 cho tru ,= 2.0 cho m6(mo6 chiu tai trong ngang 16n do ap luc ngang
cua dat va tic dung cta hoat tai truyén qua dat trong pham vi ling thé truot cta dat dip trén
mo).

P(T) : Tai trong thang ding tidc dung Ién méng m6, tru da tinh & trén.
P,,=min (PP,

Hang muc | Tén Pvl Pnd Pcoc | Taitrong | Hés6 | sbcoc Chon
Tru gitra T3 1670.9 | 471.0 471.0 1294.2 1.5 2.75 8
Mo M1 1670.9 | 457.8 457.8 1044.5 2 2.28 6

4. khoi luong dat dap hai dau cau.

Chiéu cao dat dap & ddu mo 1a 5.9 m nhu vay chiéu dai doan dudng dau cau la: L ,, =
5.844.2=10m, d6 déc madi taluy 1:1.5
V= (Fr* Ly, i) ¥k = 2%(5.9%11.5% 10)*1.2= 1628 (m’)
K: hé s6 dapnén k=1.2
5. Khoi luong cac két kau khac:
a) Khe co gian
Toan cau ¢6 6 nhip 30 (m), do d6 ¢ 7 vi tri dat khe co gian dugc 1am trén toan b bé rong

cdu, vi vay chiéu dai chiéu trén toan bo cau la: 7*#10 = 70(m).
b) G6i cau
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

GoOi cdu cta phan nhip don gian dugc bd tri theo thiét k&, nhu vay moi dAm cén c6 2 goi.
Toan cau ¢6 2. 5. 6 = 60 (cai).
c) Dén chiéu sdng

Dua vao do doi ctia dén va nhu cau cén thiét chi€u sang trén cau ta tinh duoc s6 dén trén
céu. Theo tinh todn ta b6 tri dén chi€u sdng trén cdu so le nhau, mdi cot cach nhau 43.4(m),
nhu vay s6 deén cén thiét trén cau 1a 10 cot.
d) ong thodt nudc

Dua vao luu luong thoat nude trén mat cu ta tinh ra s6 ong thoat nudc va bo tri nhu sau:
ong thodt nudc duogc bo tri & hai bén céu, bo tri so le nhau, moi 6nga ciach nhau 10(m), nhu
vay sO 6ng can thiét trén cau la 44 ong.
6. Du kién phuong an thi cong:
6.1.Thi cong mo:
Budc 1 : Chuin bi mit bing.

-chuén bi vat liéu ,may méc thi cong.

-xac dinh pham vi thi cong,dinh vi tri tim ma6.
-ding mdy Ui ,két hop thu cong san Gi mat bang.
Budc 2 : Khoan tao 16
- dua may khoan vao vi tri.
- dinh vi tri tim coc
- Khoan tao 16 coc bang may chuyén dung vé6i ong vdch dai su6t chiéu dai coc.
Budc 3 : D6 bé tong long coc
- Lam sach 16 khoan.
- Dung cdu ha I6ng c6t thép.
- Lép 6ng dén ,tién hanh d6 bé tong coc
Bucoc 4:
- Kiém tra chat lugng coc
- Di chuyén mdy thuc hién céc coc tiép theo .
Buoc 5 :
- dao dat ho mong.
Buoc 6 :
- Lam phang hé méng.
- dap dau coc.
- d4 be tong ngheo tao phing.
Buoc 7 :
- Lam sach hé méng ,lap dung da gido van khuon ,cot thép bé mong.
- d6 bé tong bé mong.
- Thao d& vang chong ,van khuon bé.
Buéc 8 :
- Lap dung da gido van khuon ,c6t thép than mo.
- d6 bé tong than ma.
- Lap dung da gido van khuon ,c6t thép tudong than ,tudng cdnh mo.
- Thao d& van khuon da gido.

Hoan thién mo sau khi thi cong xong két cau nhip.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

6.2.Thi cong tru cdu:
Buoc 1:
- Diing phao trd néi dén vi tri thi cong tru bing cdc mdy chuyén dung.
- Phao tr& ndi phai c6 doi trong dé dam bdo an toan thi cong. Khong bi léch phao khi
khoan.
Buoc 2:
- Bo dac xéc dinh tim tru, tim vong vay coc van thép, khung dinh vi

- Ha khung dinh vi, déng coc van thép. Vong vay coc van
Budc 3:
- D6 be tong bit ddy theo phuong phdp vita dang
- Hit nude ra khoi ho mong
- Bap dau coc, stra sang hé méng
- Lap dung van khuon, cot thép va do bé tong bé tru.
Buoc 4
- Lap dung van khuon ,bo tri cot thép.
- D6 be tong than tru ,mii tru .
- Hoan thién try, thdo d& da gido véan khuon, dung bia rung nhd coc van thép thdo d&
hé thong khung vay coc dinh vi
5.3.Thi cong két cdu nhip:
Budc 1: Chudn bi :
- Lap dung gia ba chan
- Sau khi bé tong tru dat cuong do ti€n hanh thi cong két ciu nhip

- Tap két dam & 1 bén dau cau
Budc 2: Lao ldp nhip dam chii
- Dung gid ba chan céu lap dim & mot bén dau cau
- Tién hanh d6 bé tong ddm ngang.
- D6 be tong ban lién két gitta cdc dam
- Di chuyén gid ba chan thi cong c4c nhip ti€p theo
Buoc 3: Hoan thién
-Théo lap gid ba chan
- D6 be tong mat dudng
- Lap dung via chin 6 t6 lan can, thiét bi chi€u sdng, ong thoat nuéc,lip dung bién bio
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TRUONG PAI HOC DAN LAP HAI PHONG

KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

TONG MUC PAU TU CAU QUANG NGAI PHUONG AN 1.

TT Hang muc Don vi IIEST?; D(T(r(;;gla Thanh tién (d)
Téng mirc dau tu d A+B+C+D | 43,906,202,626
A | Gia tri du toan xay lap d AI+AIl | 35,548,442,600
Al | Gia tri DTXL chinh d I+11+1I1 | 32,316,766,000
I | Két cau phan trén d 18,345,360,000
1 | DAm BTCT UST 31m m’ 913.185 | 15,000,000 | 13,697,775,000
2 | Cét thép dam T 146.115 | 15,000,000 | 2,191,725,000
3 | Bé tong lan can,gd chin banh m’ 149.5 | 2,000,000 299,000,000
4 | C6t thép lan can, gd chan T 21.5 | 15,000,000 322,500,000
5 | Go6i cau Cai 84 | 5,000,000 420,000,000
6 | Khe co gian m 92 | 3,000,000 276,000,000
7 | Lop phi mat cau m’ 390.6 | 2,200,000 859,320,000
8 | ong thodt ndc Céi 44 150,000 6,600,000
9 | bién chiéu sdng Cai 10 | 14,000,000 140,000,000
10 | L6p phong nudc m’ 2387 120,000 286,440,000
I | Két cau phan duéi 13,771,920,000
1 | Coc khoan nhoi m 1200 | 5,000,000 | 6,000,000,000
2 | Bé tong mo, tru m’ 1350.8 | 2,000,000 | 2,701,600,000
3 | Cot thép mg, tru T 185 | 15,000,000 | 2,775,000,000
4 | Cong trinh phu trg % 20 I, ...10L, | 2,295,320,000
IIT | Puong hai dau cau 199,486,000
1 | Dap dat m’ 1628 62,000 100,936,000
2 | Méng + mat dudng m’ 115 370,000 42,550,000
3 | bd hoc xay m’ 100 560,000 56,000,000
All | Gia tri xay lap khac % 10 Al 3,231,676,600
1 | San lIap mit bang thi cong
2 | CT phuc vu thi cong
3 | Chuyén quan,mdy,DBGT,l4n
B | Chi phi khac % 10 A 3,554,844,260
1 | KSTK,tu van,bao hiém
2 | Chi phi ban quan ly
3 | Khdnh thanh ban giao,dén bu
4 | Chi phi ra phd bom min
C | Truot gia % 5 A 1,777,422,130
D | Du phong % 6 A+B 2,346,197,212
Chi tiéu 1m’ cdu 14,847,545
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

PHUONG AN 2: CAU DAM BTCT LIEN TUC PUC HANG CAN BANG

LMAT CAT NGANG VA SO Dd NHIP :
- Khé cdu: Cau duogc thiét k& cho 2 1an xe va 2 lan ngudi di
B =9.0+2%0.5 =10 (m)
- So d6 nhip: 50+80+50 =180 (m)
-Tai trong :HL93
-Song cdp V:kho thong thuyén B=25 m , H=3.5m
-Khau do thoat nudc: 160m.

* KET CAU PHAN TREN:

-00; Q00 A0
% i=2% A i =2% 2
—25¢ 25; ﬁf
180 . 270—+—150 80— Q
30 o
- -
295 :

K70k

: 270

MAT CAT NGANG CAU DAM HOP ( Bric hing )
Hinh 3.1 :1/2 mdt cdt dinh tru 1/2 mdt cat giita nhip

- CAu duoc thi cong theo phuong phdp dic hing can bang.

- Mt cét ngang dim tiét dién hinh hop c6 chiéu cao thay déi 4.0m tai g6i va 2.0m tai gitta
nhip va cudi nhip bién. Cao do ddy dam thay ddi theo quy luat parabol dam bao yéu ciu chiu
lyc va thim my. - Mat cét ngang dam dang hinh hop, thanh xién ,phan cénh hang cta hop
180cm day 25cm, sudn ddm diy 45 cm, ban nip hop khong thay déi day 25c¢m, ban ddy hop
thay déi tir 70 cm tai g6i dén 30 cm tai giita nhip.

- Vat liéu dung cho két céu.

+ Bé tong M500
+ Cot thép cuong do cao dung loai S-31, S-32 cta hang VSL-Thuy Si, thép cau tao dung loai
CT,vaCT;

* KET CAU PHAN DUOL:
+. Tru cdu:
- Diing loai tru than dac BTCT thuong d6 tai chd
- Bé tong M300
- Phuong 4n méng: Duing méng nong.
+. M6 cau:
- Duing m6 chit U bé tong cdt thép
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

- Bé tong mac 300; Cot thép thuong loai CT; va CTs.
- Phuong 4n méng: Diing méng nong va méng coc khoan nhéi D= 1m
1. CHON SO BO KICH THUGC CAU:
1. Két caAu phan trén:
- So d6 két cau nhip : 50+80+50=180 (m)
-Xé4c dinh kich thudc mat cat ngang:

N N

~

—
Q<

~

N W
Q<

~

—
é< é<

Hinh 3.4. Cdc kich thuéc mdt cdt ngang ddam.

+ Chiéu cao dam & vi tri tru H,=(1/16 + 1/20)*L, = (3,3 + 4,125) => chon H, =4 (m).

+ Chiéu cao dam ¢ vi tri gitta nhip va 6 mé h = (1/30 =+ 1/40)*L,, chiéu cao kinh t€ h =
L,/36 =80/36 =2.22 (m) => chon h =2 (m).

+ Khoang cach tim cua hai sudon dam L, = (1/1,9 + 1/2)B=(5.75+6.05), chon L, =6.05
m.

+ Chiéu dai canh hang L, = (0,45 + 0,5)L, = (1,7225 + 2,025), chon L, = 1.8(m).

+ Chiéu day tai gitta nhip dugc chon trén co s 16n hon 20(cm) va t, = (1/25 + 1/35)L,,
chon t, =25 cm.

+ Chiéu ddy mép ngoai canh hing (t,) 16n hon hoac bang 20 cm, chon t, = 22 cm.

+ Chiéu ddy tai diém giao v6i suon hop t, = (2 + 3)t, = (400+ 600) cm, chon t, = 60
cm.

+ Chiéu dai vit thuong 1dy L, = (0,2 + 0,3)L,=1,725 +1,15,chon L,=1,5m.

+ Chiéu day cua suon dim (45 + 60) cm, chon 45 cm.

+ Ban bién dud6i & goi (1/75+ 1/200)*66 = (0,88 + 0,33) m, chon 70 (cm).

+ Ban bién duéi ¢ gitta nhip 1y 30 cm.

-Vé6i kich thudc da chon va khé cdu ta so bo chon mat cit ngang két cau nhip nhu hinh 3.1.

2. Két cau phan duoi:

2.1. Chon cdc kich thuéc so b6 moé cdu:

- M6 cu M1,M2 giong nhau,nén ta chi tinh toan cho 1 mé M1,m& la mé chit U, méng coc
véi kich thude so bd nhu hinh 3.5
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

2.2. Chon kich thudc so bo tru cdu: Nhu hinh 3.6 tru & nhip ddc hangva hinh 3.7 tru & nhip
dan.

CAU TAO MO MAT CAT TAI TRU T2 MAT BEN TRU T2

g
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Hinh 3.5. Kich thudc mo. Hinh 3.6. Kich thudc tru cau T2.

IIL. TINH TOAN SO BO KHOI LUGNG PHUONG AN KET CAU NHIP:
IILI. KET CAU NHIP LIEN TUC:

00 900 B0~
% % i=2% %
—25; 2% j?
150 180 g
oY
30
S i |
N 205
.
o
- Ly
Hinh 3.1 :1/2 mdit cdt dinh tru 1/2 mdt cdt giita nhip
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

Dam hop c6 tiét dién thay déi véi phuong trinh chiéu cao dim theo cong thic:

H —h
y — (p—zm) .X2 + hm
Trong do6:
H, =4.0m; h,, = 2.0 m, chiéu cao dam tai dinh tru va tai giita nhip.
80-2

L : Phan dai cua canh hang L = > 39m

Thay so ta c6:

y=22 wye18-2 w2118
392 T 39? '

Bé day tai ban ddy hop tai vi tri bat ky cdch giita nhip mot khoang L, dugc tinh theo cong
thic sau:

_ (hz_hl)><
hx_hl+—L L,

Trong do6:
h,=0.7 m , h;=0.3 m. Bé day ban ddy tai dinh tru va giita nhip
L, : Chiéu day phan cdnh hang

0.4
Thay s6 vao ta ¢6 phuong trinh bac nhat: h, = 0,3+ 7 XL,

Viéc tinh todn khoi lugng két cau nhip sé dugc thuc hién bing cach chia ddm thanh nhiing
dot nho (trung vé6i dot thi cong dé tién cho viéc tinh toan), tinh dién tich tai vi tri ddu cac niit,
tlr d6 tinh thé tich cha cdc dot mot cach tuong d6i bang cich nhan dién tich trung binh cua
moi d6t v6i chiéu dai clia no.

* Phdn chia cdc dot dam nhu sau:
+ Khai K, trén dinh tru dai 12 m
+ Dot hop long nhip bién va giita dai 2,0m
+ S6 dot trung gian n =9 dot
+ Khoi diic trén dan gido dai 8 m

Tén dot Ldot (m)
bot 1/2K0 6
bot K1 3.5
bot K2 3.5
bot K3 3.5
bot K4 3.5
bot K5 3.5
bot K6 3.5
bot K7 4
bot K8 4
bot K9 4
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

L gm L m L dm L Bx3om 2m Bx35m J xdm
] (B 1 ] | | |
| N\ ke k8| KT [ K8

S0 8 57 6

Hinh 3.7. So do chia dot dam
1. Tinh chiéu cao tong dot day dam hop bién ngoai theo duong cong cé phuong trinh la:

Y, =a,X*+b,
_36 ;21'8 =1.953x10°m
Bang 4.1

Thite | Tiét dién a, b,(m) x(m) h(m)
1 SO 0.001953 1.8 39 4.0
2 S1 0.001953 1.8 35.5 3.6
3 2 0.001953 1.8 32 3.35
4 S3 0.001953 1.8 28.5 3.07
5 S4 0.001953 1.8 25 2.82
6 S5 0.001953 1.8 21.5 2.61
7 S6 0.001953 1.8 17.5 24
8 S7 0.001953 1.8 14 2.26
9 S8 0.001953 1.8 9 2.15
10 S9 0.001953 1.8 4 2.06
11 S10 0.001953 1.8 0 2.0

2. Chiéu day bdn ddy ddam tai vi tri cdch tru I khodng L. :

Trong pham vi gita chiéu ddy 16n nhat va nho nhat, chiéu diy clia ban bién dudi thay doi
theo phuong trinh:

(h.—hy 0,7—0,3

h.=h.——F—— L. 2077_%- L.

Trong d6:

+ h, 1a chiéu day ban tai giira nhip.

+ h, 1a chiéu day ban tai tru.

+ L 1a chi€u dai cdnh hang.

+ L, 1a khoang cdch tir diém c6 chiéu ddy 16n nhat dén diém xdc dinh chiéu ddy cta bién
dudi.
- Két qua tinh todn thé hién & bang a
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TRUONG PAI HOC DAN LAP HAI PHONG

DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cd sé
bdng a
Mat
cat h1(m) h2(m) Lx(m) L(m) hx(m)
SO 0,25 0,8 0 39 0,8
S1 0,25 0,8 3.5 39 0,75
S2 0,25 0,8 7 39 0,7
S3 0,25 0,8 11.5 39 0,6.5
S4 0,25 0,8 16 39 0,6
S5 0,25 0,8 21.5 39 0,55
S6 0,25 0,8 25 39 0,5
S7 0,25 0,8 28.5 39 0,45
S8 0,25 0,8 32 39 0,4
S9 0,25 0,8 35.5 39 0.35
S10 0,25 0,8 39 39 0.25

- Ph.tr duong cong mat cau,bd tri mat cau theo duong cong tron ban kinh R = 5000m cho
moi bén tinh tir d6t hop long gitta nhip dén dot hop long nhip bién.
3. Tinh khoi luong cdc khoi diic:

- Dé tinh toén dac trung hinh hoc ta sir dung cong thifc téng quit nhu sau:

1 m
F= XY
22( -1

Y 1m+XY
Cc — 671:“121( 1

“Xig )
X YO(Y Y, ))

— XY

- Su dung cong thic trén va lap bang tinh trong EXCEL dugc két qua dac trung hinh hoc
clia cdc mat cat.
- K&t qua tinh todn dic trung hinh hoc cdc mat cét thé hién & bang b.

2
X Y)[(Y +Y ) +Y1Y+J+YCF

Bdng b
> | B | 3m | Fm) | sm) | vam | v | smd
SO 4 0,8 12.28 73.68 1,822 1,575 21,018
S1 3.6 0,75 12.04 45.44 1,698 1,416 18.418
S2 3.35 0,7 11.69 43.64 1,588 1,274 16,818
S3 3.07 0,65 11.46 42.14 1,495 1,148 13,504
S4 2.82 0,6 11.20 40.91 1,410 1,046 10,914
S5 2.61 0,55 10.95 40.11 1,316 0,941 8,979
S6 2.42 0,5 10.67 39.2 1,256 0,861 7,166
S7 2.26 0,45 10.38 38.32 1,253 0,804 5,963
S8 2.15 0,4 10.09 37.34 1,225 0,744 5,223
S9 2.06 0.35 9.88 36.33 1,105 0,624 4,644
S10 2 0.25 9.67 35.3 0,985 0,501 3,504

+Thé tich = Dién tich trung binh x chiéu dai
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TRUONG PAI HOC DAN LAP HAI PHONG

KHOA CAU PUONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

+Khai lugng = Thé tich x 2.5 T/ m®(Trong luong riéng ctia BTCT)
Bang tinh toan xac dinh thé tich cic khoi dic hing :

Bang 4.3
Ten | Chiéu Chiéu | Chieu | MU | pien q
S Tén 8 . X N rong o Thé tich
< mat dai cao day , tich
TT dot P . (m) ~ s el ban o . A%
cat dot hop ban day ] mat cat
(m) w [ | ] e |
m m m (m) m
1 | 1/2K0 SO 6 39 4.0 070 | 54 12.28 73.68
2 Kl S 35 | 355 | 3.6 065 | 54 1204 | 45.44
3 K2 S2 3.5 32 3.35 0.6 54 11.69 43.64
4 K3 S3 35 28.5 3.07 0.55 5.4 11.46 42.14
5 K4 4 35 25 2.82 0.5 5.4 11.20 40.91
6 K5 S5 35 21.5 2.61 0.45 54 10.95 40.11
7 K6 S6 35 17.5 2.4 0.4 5.4 10.67 39.2
8 K7 S7 4 141 226 035 | 54 10.38 38.32
9 K8 S8 4 9 2.15 03 | 54 10.09 | 37.34
10 | K9 S9 4 0 2 025 | 54 9.88 36.33
Tinh khoi luong cdc khoi diic:
+Thé tich = Dién tich trung binh x chiéu dai
+Khoi luong = Thé tich x 2.5 T/m*(Trong luong riéng ctia BTCT)
Béang xédc dinh khoi luong céc dét dic
Bang 4.3
Dién tich | Chiéu ' .
STT Khoi diic matcit | dai T]Efn?fh KhOETh)I‘-’“g
(m’) (m)
1 1/2K0 12.28 6 73.68 184.2
2 K1 12.04 3.5 45.44 105.35
3 K2 11.69 3.5 43.64 102.275
4 K3 11.46 3.5 42.14 100.257
5 K4 11.20 3.5 40.91 98
6 K5 10.95 3.5 40.11 95.8
7 K6 10.67 3.5 39.2 93.25
8 K7 10.38 4 38.32 90.825
9 K8 10.09 4 37.34 88.25
10 K9 9.88 4 36.33 85.75
11 KN(hop long) 7.44 2 14.88 37.2
12 KT(Dic trén PG) 7.44 8 59.52 148.8
13 Tong tinh cho mot nhip bién 93.24 42 362.355 900
14 Téng tinh cho mot nhip gitta 171.6 66 591.67 1420
15 | Téng tinh cho toan nhip lién tuc 358.08 216 954 2289.66

Trang: 32




TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

Vay téng thé tich bé tong dung cho 3 nhip lién tuc 1a: V, = 954 m’
-Luc tinh todn dugc theo cong thic:
Q= Z n7:Q;
Trong dé: Q, = tai trong tiéu chuin
v; = hé s0 tai trong
N, =1 heé s6 diéu chinh
hé s6 tai trong dugc 1y nhu sau:

He s0 tai trong
L6n nhit Nho nhit

Loai tai trong

Tai trong thuong xuyén

DC:c4u kién va cac thiét bi phu 1.25 0.90

DW: L6p phtt mit ciu va cac tién ich 1.5 0.65

Hoat tai:Hé s6 lan m=1, hé s6 xung kich (1+IM)=1.25 1.75 1.00
-Tinh tdi 18,

+Gom trong lugng ban than md va trong luong két cau nhip

* Trong luong lan can , 20 chdn banh:

86.5

Prc =FLcx2.5
= [(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255
+0.535 x0.050/2 + (0.50-0.230)x0.255/2]1x2.4=0.57 T/m , §
N
~

F,=0.24024 m2 1
Thé tich lan can:
Vic=2x0.24024 x 229 =110 m3

11.2. TINH TOAN KHOI LUONG MONG MO VA TRU CAU:
A. MONG MO M,, M,
» Khoi lugng mo:
-Thé tich tudng canh:
Chiéu day tuong canh sau: d = 0.4 m
V. = 2.(2.6%6.4+1/2%3.3%3.3+1.5%3.3)x0.4= 29.2 m’
- Thé tich than mo:
V, = (4.5x1.4 + 0.4x1.8)x11.2 = 78.63 m’
- Thé tich bé mo:
V,=2.5x 122x 5=152.5 m’
=> Khoi lugng 1 md cau:
V,s=260.30 m’
=> Khoi lugng 2 md cau:
V. = 2%260.30 =520.66 m’
So bo chon ham lugng c6t thép trong mé 80 kg /m?
Kh6i lugng c6t thép trong mé 1a : m,, = 0.08x520.66 = 41.65¢ _

Xdc dinh dp luc tdc dung lén mo:

L 50
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU DPUONG Phdn 1: Thiét ké ¢ so
finh tdi
L vyt bbb bbb bbby d bbb v vy by b
jb 50m Jr
1

Hinh 2-1 Puong dnh huong dp luc 1én mé
DC = Pm6+(gd§m+gmn+glan can )X(D
=(260.33x2.5)+(1.783x6+1.75+0.233+0.11)x0.5x50= 872.189 T
DW = g niX® =3.5x0.5x50=57.75 T
-Do hoat tai
-Theo quy dinh clia tiéu chudn 22tcvn272-05 thi tai trong dung thiét k& 1a gid tri bat loi
nhat ctia t6 hop:
+Xe tai thiét k& va tai trong lan thiét k&
+Xe tai 2 tructhiét k€ va tai trong lan thiét ké
+(2 xe tai 3 truc+tai trong 1an)x0.9
Tinh phan luc 1én mé do hoat tai:
+ Chiéu dai tinh todn cta nhip L = 49.4m

Véi:y,=1 —jl.2m
¥,=0.959 Ly y1TOKN o 93KN/m
zigzggg 145 1145 35KN
4 AR RR RNy
7
[=49.4m
DAH.Ap lyc
®
Y Yy Vs Yy

Hinh 4.5. So d6 xép tai lén duong anh hudng ap luc mo
Tir so d6 xép tai ta c6 ap luc gbi do hoat tai tic dung nhu sau

- V6i t6 hop HL-93K (xe tai thiét ké+tai trong lan):
LL=n.m.(1+IM/100)(P.y,)+n.m.W,,.o
Trong d6

n :solan xe

m : hé s0 lan xe

IM:luc xung kich cua xe, khi tinh mo tru dac thi (1+IM/100)=1.25

P, : tai trong truc xe, y;: tung do duong anh huéng

o:dién tich dudng anh hudng

W,,, : tai trong lan

W,,,=0.93T/m

lan

lan
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

LL,_.=2x1x1x(14.5+14.5x0.854+3.5x0.708)+2x 1x0.93x(0.5x49.4)=96.15T
LL,. . )= 2x1x1x(11+11x0.959)+2x 1x0.93x(0.5%49.4)=80.533T

Vay t6 hop HL duoc chon lam thiét k&

Vay toan bo hoat tai va tinh tai tinh todn tic dung Ién bé mo la:

Noi Nguyén nhan
luc Trang théi gi6i
DC DwW LL PL han
(yp=1.25) (yw=1.5) (7..=1.75) (vp=1.75) Cuong do 1
P(T) |872.198x1.25 | 57.75x1.5 96.15x1.75 9.72x1.75 1370.68

B. Xac dinh Tru T2:
1. Cong tac tru cau
Khoi luong tru cau :
++» Khoi luong tru lién tuc :
Hai tru c6 MCN giong nhau nén ta tinh gop ca 2 tru
> Khai lugng than tru : V, = 2x10X(6.7x2.5+(3.14/ 4)x2.5°) = 268.54 m®

> Khoi lugng méng try : V,, =2x11x8x2.5 = 440€°
> Khoi lugng 2 tru : V,, = 268.54+440=70854€°

> Khéi luong 1 tru : V, :@:35428«3:

1tr
Thé tich BTCT trong cong tac tru ciu: V =708.54m’
So bo chon ham luong c6t thép than tru 13 150 kg /m®, ham luong thép trong méng tru 1a 80
kg /m?®
Nén ta ¢6 khai lugng cot thép trong hai tru la:
m,, = 268.54x0.15+ 440x0.08 = 75.48¢ _
3. xac dinh ap luc tic dung lén mong:

finh t&i

| 50m 80m |

Hinh 2-3 Budng anh hudng ap luc Ién méng
- Dién tich dudng anh hudng 4p luc mo: w = 54 m?

DC = Ptru+ (Gdl+ glan can)X(D’ gda\ml= 11045?;;63235 = 205T/m

=(354.28 ) +(20.5+0.11)x65
=1500.97 T
DW = g oniX® =3.5x65=227.5 T
» Do hoat tai
+ Chiéu dai tinh todn ctia nhip L =130 m
+ Pudng dnh hudng phan luc tinh gan diing c6 so d6 xép xe thé hién nhu sau:
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HTW]T
3.5T 14.5T 14.5T P=0.93T/m
RN ERRIE RN
t 50m t 80m f
Hil

0.914 0.983 0.939

351451457 3.514.514.51

15m P=0.93T/m
TEEERRRRRN b IEARRRRRRRRN
1 50m 1 80m }

i I

0.828 0.914 0.786 0.724 0.663

LL=n.m.(1+IM/100).(P,.y)+n.m.W, ®
PL=2P, 1.0
Trong do
n: so lan xe, n=2
m: hé s6 lan xe, m=1;
IM:luc xung kich cua xe, khi tinh mo tru dac thi (1+IM/100)=1.25
P;: tai trong truc xe, y;: tung do duong anh hudng
®:dién tich dudng anh hudng
Wians Poawic Tl trong lan va tdi trong nguoi
W,,,=0.93T/m,P,;=0.3 T/m
+T0 hop 1: 1 xe tai 3 truc+ tt 1an+tt ngudi:
LL,.;=2x1x1x(14.5+14.5x0.914+3.5x0.828) +2x1x0.93x54=1629 T
PL =2x0.3x54 =324T
+T0 hop 2: 1 xe tai 2 truc+ tt 1an+tt nguoi:
LL,. 2 wue= 2x1x1x(114+11x0.983)+2x1x0.93x54=139.7T
PL '=2x0.3x54 =324T
+T6 hop 3: 2 xe tai 3 truc+ tt 1an+tt nguoi:
LL,.;=(2x1x1x(14.5+14.5x0.917+3.5x0.828+14.5x0.663+14.5x0.724+3.5x0.786)
+2x1x0.93x54)x0.9 =186.8T
PL =2x0.3x54 =32.4T
Vay t6 hop HL duoc chon 1am thiét k&
Téng tai trong tinh dudi ddy dai 1a

A A Trang thai gi6i
Noi Nguyén nhan han
luc DC DW LL PL Cudme do 1
(yp=1.25) (yw=1.5) (yu=1.75) (yp=1.75) &%
P(T) | 1500.97x1.25 189x1.5 186.8x1.75 32.4x1.75 3337.11

Trang: 36



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

11.3. XAC PINH SUC CHIU TAI CUA COC:
vdt liéu :

-Be tong cap 30 ¢6 f.’ =300 kg/cm®

- Cot thép chiu luc AIl c6 Ra=2400kg/cm’

*  Sttc chiu tdi cua coc theo vdt liéu

Sttc chiu tai ctia coc D=1000mm
Theo diéu A5.7.4.4-TCTK siic chiu tai ctia coc theo vat liéu 1am coc tinh theo cong thiic sau
P, =¢.P,.
V6i P, = Cuong do chiu luc doc truc danh dinh ¢6 hoac khong c6 uon tinh theo cong thic :
P, =¢.{m.m,.f (A - A) +£.A)=0,75.0.85[0,85. {".(A. - Ay +f.A ]
Trong do6 :
¢ = Hé s0 stc khang, ¢=0.75
m,,m, : Cdc hé so diéu kién lam viéc.
f> =30MPa: Cuong do chiu nén nho nhat cua bétong
f, =420MPa: Gidi han chdy déo quy dinh cta thép
A.: Dién tich tiét dién nguyén ctia coc
A =3.14x1000%/4=785000mm"
A, Dién tich clia c6t thép doc (mm?).
Ham luong cot thép doc thuong hop 1y chi€ém vao khoang 1.5-3%. v6i ham lugng 2% ta c6:
A ,=0.02xA _=0.02x785000=15700mm"
Vay stic chiu tai cua coc theo vat liéu la:
P, =0.75x0,85x[0,85x30x(785000-15700)+ 420x15700] = 16709.6x 10°(N).
Hay P, = 1670.9 (T).
*_ Sifc chiu tdi cia coc theo ddt nén: P =Py,

-Stic chiu tai ctia coc dugc tinh theo cong thitc sau: (10.7.3.2-2 22TCN-272-05 )

Véi coc ma sit: Py = 0pg Pty Ps
Cé: P, = q,.A,
PS = qS'AS

+P_ : sttc khang miii coc (N)
+P, : stic khang than coc (N)
+q,: stic khang don vi mii coc (MPa)
+q, : suc khang don vi than coc (MPa)
0,=0,0025.N, <0,19(MPa)_Theo Quiros&Reese(1977)
+A, : dién tich bé mat than coc (mm?)
+A_ : dién tich miii coc (mm?)
+(¢,, : hé s6 stic khdng doi véi stic khang miii coc quy dinh cho trong Bang 10.5.5-3 diing
cho cédc phuong phap tach roi stic khang cta coc do stc khang cuia miii coc va stc

khang than coc. D6i véi dat cat ¢, = 0,55.
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+¢,, : hé s0 siic khdng doi véi stic khang than coc cho trong Bang 10.5.5-3 dung cho cdc
phuong phép tach roi stc khang ctia coc do stic khang ctia miii coc va stc khang
than coc. Dai véi dat sét ¢, = 0,65.Doi v6i dat cit ¢, = 0,55.

- Stic khdng thdan coc cua Mo :

Khi tinh stic khang thanh bén bo qua 1D tinh tr chan coc tré 1én.

Stic chiu tai cua coc tru M1 theo ma sét thanh bén

Chié Chiéu Dién tich
1eu N <
N day tinh bé mat coc
. day thye | TV n B q.=0,0025.N.10° | P=A_q,
Lopdat | - todn thai | N A=L.P KN KN
( t) Ltt :3’ 14-Ln ( ) ( )
m
(m) (m?)
Lép 1 6 6 Vira 4 31.4 50 1570
Lép 2 10 10 Vira 8 18.8 87.5 1645
Lép 3 5 5 Chat 15 28.3 100 2830
Lép 4 o0 2 Chat 20 6.28 50 314
2P 6045

-Sttc khang miii coc:
P, = 0,057.N.10” = 0,057.40.1000 =2280 (KN)
Téng stic chiu tai ctia mot coc don:
Py, = 0,55.P,+0,55.P¢ = 0,55x2280+0,55x6045 = 4578 (KN) =457.8(T)

- Sirc khdng thdn coc cua Tru :

Khi tinh stic khang thanh bén bo qua 1D tinh tir chan coc tro 1én.

Stic chiu tdi cia coc tru T2 theo ma sdt thanh bén

x Chiéu Dién tich
Chiéu N .
day c}ai/l bé mat coc 3
tin = =0,0025.N.10 P=A.q,
Lépdat | thue | 0 | Trang ) AsLP G —Owlls
L thai =3,14.L, (KN) (KN)
' Ltt (mz)
(m) (m)
Lép 1 7 8 Via 25.12 50 1256
Lép 2 8 8 Vira 8 25.12 87.5 2198
Lép 3 6 6 Chat 15 28.3 100 2830
Lép 4 0 2 Chat | 20 6.28 50 314
2P 6284
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-Sttc khang miii coc:
P, =0,057.N.10° = 0,057.20.1000 = 2280(KN)
Téng stic chiu tai ctia mot coc don:
P4, = 0,55. P+0,55.Pg = 0,55x2280+0,55x6284= 4710(KN) =471(T)

* Tinh s6 coc cho méng tru, mo:

n=[3xP/PCQC

Trong do:

B: hé s6 ké dén tai trong ngang;

B=1.5 cho tru ,f= 2.0 cho m&(mo chiu tai trong ngang 16n do ap luc ngang
ctia dat va tdc dung cuia hoat tai truyén qua dat trong pham vi lang thé truot cua dat dap
trén mo).

P(T) : Tai trong thang ding tic dung 1én méng md, tru da tinh & trén.
P =min (PP )

I;Ir?élf Tén Pvl Pnd Pcoc | Taitrong | Hés6 | s6coc | Chon
Tru giﬁa T2 16709 | 471.0 471.0 3337.11 1.5 7.09 12
Taimo6 | M1,2 | 16709 | 457.8 457.8 1370.68 2 2.99 6

L. KHOI LUONG PAT PAP HAI PAU CAU.

Chiéu cao dit dap 6 ddu mo 1a 5.9 m nhu vay chiéu dai doan dudong dau céu la: L
5.84+4.2= 10m, d6 doc mai taluy 1:1.5

dau

V, = (B Ly, o) ¥k = 24(5.9%11.5% 10)¥1.2= 1628 (m°)
K: hé s6 dapnén k=1.2

IV. KHOI LUONG CAC KET KAU KHAC:
a) Khe co gian

Toan cau c¢6 3 nhip lién tuc. Do d6 c¢6 2 vi tri dat khe co gian dugc 1am trén toan bo bé rong
céu, vi vay chiéu dai chiéu trén toan bo cau la: 2*10 =20 (m).
b) Goi cdu

Toan cau c6 12 (cai).
¢) Dén chiéu sdng

Dua vao do doi ctia dén va nhu cau cén thiét chi€u sang trén cau ta tinh dugc s6 den trén
ciu. Theo tinh todn ta bo tri den chi€u sdang trén cau so le nhau, moéi cot cach nhau 43.4(m),
nhu vay s6 deén can thiét trén cau 1a 10 cot.
d) ong thodt nudc

Dua vao luu lugng thodt nudc trén mat cau ta tinh ra s6 6ng thoat nudc va b tri nhu sau:
ong thodt nudc dugc bo tri ¢ hai bén cau, bo tri so le nhau, moéi 6nga ciach nhau 10(m), nhu
vay s6 ong can thiét trén cau la 44 ong.

V.BIEN PHAP THI CONG:

A Thi cong md cdu:

Budc 1 : Chuin bi mit bing.
-chuén bi vat liéu ,may méc thi cong.
-xac dinh pham vi thi cong,dinh vi tri tim mo.
-ding mdy Ui ,két hop thu cong san i mat bang.
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Budc 2 : Khoan tao 16
- dua may khoan vao vi tri.
- dinh vi tri tim coc
- Khoan tao 16 coc bing may chuyén dung véi 6ng vach dai sudt chiéu dai coc.
Buéc 3 : Do bé tong 1ong coc
- Lam sach 16 khoan.
- Dung céu ha 16ng c6t thép.
- Lap 6ng dan ,tién hanh d6 bé tong coc
Buoc 4:
- Kiém tra chat lugng coc
- Di chuyén mdy thuc hién cic coc ti€p theo .
Buoc 5 -
- dao dat ho mong.
Buoc 6 :
- Lam phang ho méng.
- dap dau coc.
- d6 beé tong ngheo tao phing.
Buoc 7 -
- Lam sach h6 méng ,lap dung da gido van khuon ,c6t thép bé méng ; D6 bé tong bé mong.
- Thao d& vang chong ,van khuon bé.
Buoc 8 :
- Lap dung da gido van khuon ,c6t thép than mo ; D6 bé tong than mo.
- Lap dung da gido van khuon ,c6t thép tudong than ,tudng cdnh mo.
- Thao d& van khuon da gido.
- Hoan thién mo sau khi thi cong xong két cau nhip.
B Thi cong tru :
Buéc 1 : Xéac dinh chinh x4c vi tri tim coc ,tim dai
- Xay dung hé thong coc dinh vi, xac dinh chinh xdc vi tri tim coc, tim tru thap
- Dung gia khoan Leffer ha 6ng vach thi cong coc khoan nhoi
Budc 2 : Thi cong coc khoan nhoi
- Lap dat hé thong cung cap dung dich Bentonite, hé thong bom thai vira man khi khoan coc
- Dung may khoan tién hanh khoan coc, Ha 16ng cot thép, dé bé tong coc
Budc 3 : 'Thi cong vong vay coc van
- Lap dung coc van thép loai Lassen bang gid khoan, Lap dung vanh dai trong va ngoai,
Dong coc dén do sau thiét k&
- Lép dat may bom x6i hiit trén hé néi, x6i hiit dat trong h6 méng dén do sau thiét k&
Budc 4 : 'Thi cong bé mong
- D3 be tong bit ddy, hit nuéc hd méng
- Xt ly dau coc khoan nhoi.
- Lép dung van khuon, cot thép, d6 bé tong bé méng
Budc 5 : Thi cong thdp cau
- Ché tao, 1ap dung da gido van khuon than thap Ién trén bé tru
- Lap dat cot thép than thdp, d6 bé tong than thdp ting dot mot. Bé tong duoc cung cap bang
cdu thap vd mdy bom
- Thi cong than thap bang van khuon leo timg d6t mot
- Dam ngang thi cong bang da gido van khuon ¢6 dinh
Buéce 6 : Hoan thién
- Théo d& toan bo hé da gido phu trg, Thio d& ciu thdp, Hoan thién thap
C .Thi cong két cdu nhip
Budc 1 : Thi cong khoi KO trén dinh cac tru
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- Tap két vat tu phuc vu thi cong,Lap dung hé da gido md rong tru,Du tng luc cic b6 cap
trén cac khoi KO,Lap dat van khuon, c6t thép, dé beé tong khoi KO,C6 dinh céc khoi KO va
than tru thong qua cac thanh du tng luc,Khi bé tong dat cuong do, thdo do da gido mo
rong tru

Budc 2 : Dic hang can bang

- Lap dung cic cap xe diic can bang lén cac khoi KO

- D6 beé tong cdc dot dic trén nguyén tic d6i xing can bing qua cic tru

- Khi bé tong du cudong do theo quy dinh, tién hanh cang kéo cot thép

- Thi cong dot duc trén da gido

Budc 3 : Hop long nhip bién

- Di chuyén xe dtc vao vi tri d6t hop long, dinh vi xe diic

- Can chinh cdc dau dam trén mat bang va trén trac doc

- Dung céc thanh chong tam, cang cdc thanh DUL tam thoi

- Khi bé tong du cuong do, ti€n hanh cang kéo cot thép

- Bom vira 6ng ghen

Buéc 4 : Hop long nhip chinh
Trinh tu nhu trén = Hoan thién cau
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LAP TONG MUC PAU TU CAU PHUGNG AN III

Khoi
TT Hang muc Donvi | luong | Don gid (d) | Thanh tién (d)
Tong mitc dau tu d A+B+C+D | 50,308,526,680
A | Gia tri du toan xay lap d Al+All | 40,956,702,600
Al | Gia tri DTXL chinh d I+1I+111 | 37,233,366,000
I | Két cau phan trén d 23,261,960,000
1 | Dam BTCTUST lién tuc+ Nhip dan m’ 1219.74 | 15,000,000 | 18,296,100,000
2 | Cot thép dam lién tuc + Nhip dan T 195.2 | 15,000,000 | 2,928,000,000
3 | Bé tong lan can,gd chéin m’ 149.5 2,000,000 220,000,000
4 | Cot thép lan can,gd chin T 21.5 | 15,000,000 247,500,000
5 | G6i cau Cai 28 | 5,000,000 140,000,000
6 | Khe co gidn m 46 | 3,000,000 138,000,000
7 | L6p phtt mat cau m’ 390.6 | 2,200,000 859,320,000
8 | 6ng thoat ndc Cai 44 150,000 6,600,000
9 | bién chi€u sang Cai 10 | 14,000,000 140,000,000
10 | Lép phong née m’ 2387 120,000 286,440,000
II | Két cau phan du6i 13,771,920,000
1 | Coc khoan nhoi m 1200 | 5,000,000 | 6,000,000,000
2 | Bé tong mo, tru m’ 1350.8 | 2,000,000 | 2,701,600,000
3 | Cot thép mg, tru T 185 | 15,000,000 | 2,775,000,000
4 | Cong trinh phu trg % 20 I, ... 1L, | 2,295,320,000
IIT | Puong hai dau cau 199,486,000
1 | Dap dat m’ 1628 62,000 100,936,000
2 | Moéng + mat dudng m’ 115 370,000 42,550,000
3 | b4 hoc xay m’ 100 560,000 56,000,000
AIl | Gia tri xay lap khac % 10 Al 3,723,336,600
1 | San 14p mat bang thi cong
2 | CT phuc vu thi cong
3 | Chuyén quan, mdy, DBGT, l4n trai
B | Chi phi khac % 10 A 4,095,670,260
1 | KSTK, tu van, bao hiém
2 | Chi phi ban quan ly
3 | Khénh thanh ban giao, dén bu
4 | Chi phi ra phd bom min
C | Truot gia % 5 A 2,047,835,130
D | Du phong % 6 A+B 2,703,142,372
Chi tiéu Im’ cdu 17,311,534
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PHUONG AN 3: CAU GIAN THEP

LMAT CA/T NGANG VA SOD& NHIP
-Khé cau 9 + 2x 0.5m

- Gian c6 duong bién song song c6 thanh ding thanh treo.
- Chiéu cao gian H= 8 m.
- Chiéu rong khoang gian d = 9.5 m.
- S6 khoang dan n = 10.
- Thép hop kim thap cé6:
+ Cudng do chiu luc doc truc R,=2700kG/cm?.
+ Cudng do chiu nén khi uén R, =2800kG/cm?.
+ Trong luong riéng »=7.85 T/m’.
- Khoang cach tim 2 gian chu :B=9.0 m.

- Chiéu dai tinh todn gian cdu L = 60 m.

1050
| 317 316 317
i \
| BR=
| =
| |
| g
| =
{ 158 317 317 158 } o
o \ |
= |
@l | |
| 450 450 50
| | 1 ’ ‘
| 20 ||
S 0 0 ‘
| 2% 2% |
- — 7
| S |
I'T I 1Is Is 1
[ [
75 4% 200 75
50, 950 L

Hinh 4.18. Cdu tao hé dam mdt cdau
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1. Cau tao hé mat cau.
-L6p phtt mat cau gom 4 16p:
+ Bé tong asphan 5 cm
+ L6p bao vé (bé tong ludi thép)3 cm
+ L6p phong nuéc 2cm
+L6p dém tao doc 2 cm
+ Chicu day trung binh cua 16p phtit mat cu d, = 12 cm va y =2,25T/m3
2. Xac dinh tinh tai.
* Tinh tai giai doan I:
-Trong lugng ban BTCT mat cau: g,,. = 2.5(0.2x9+ 0.15x4.8) = 6.3 T/m.
- Trong lugng hé mit cdu c¢6 dim doc, dim ngang khoang 0.08 T/m?
" Trong lugng dam d& duong ngudi di bo 0.04 T/m?
= Tinh tai giai doan I 1a:
g, =5.61+0.08x8 = 6.25 (T/m)
Tai trong phan b6 cho mot dam la.
gl =6.25/5=1.25 (T/m).
* Tinh tai giai doan II:
-Trong lugng 16p pht mét cau
g, = 0,12 x9x2,25=2.43 T/m
Vay thé tich 16p phu mat cAu cho mot nhip 1a :
Vip = 0,12 x9x60 = 64.8 m3
- GO chan banh:
Trong lugng go chin banh:
gcb=2 x(0.2 + 0.15) x0.3 x2.5 =0.525 T/m
Thé tich clia g& chan banh
V =2x(0.2 + 0.15) x0,3x180 = 37.8 (m?)
Trong luong lan can:
g, = [(0.865x0.180)+(0.50-0.18)x0.075+0.050x0.255+0.535x0.050/2
+(0.50 - 0.230)x0.255/2]x2.5
= 0.6006 T/m
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Thé tich lan can: V |, ., = 2x0.24x240 = 115.2(m?)
= Tinh tai giai doan I 1a :
g2 =297+ 0.525 + 2x0.6006 = 4.696 T/m
* Trong luong gian chu duoc tinh bang cong thitc:

— ax nh Xk+ l‘lx gdmc +n2(gmc +g|k)£’ XL

dan = R
——-n,xbx(+a)L
Y

Trong doé :
g — Trong lugng gian chu (dam) trén 1m dai
n,, nt' ,n, :1a cac hé s6 vuot tai hoat tai ,finh tai va cac 16p mat cau .
Theo tiéu chudn 22TCN 272-05 :n, =1.75,n, =1.5,n, =1.25

K — Tai trong phan b6 déu cua hoat tai c6 ké dén hé s6 xung kich va hé s6 phan phoi
ngang
IM
K= m(l"' mjnHLgs Kig + Nogblyg
Véi : k4 - Tai trong tuong duong ciia mot 1an xe 6to tra véi duong anh hudng tam giac cé

dinh & % nhip :

145 KN 145 KN 3.5KN

L 15 43 43 45
1
e
— 7o)
N — S
o =) -
— () S
//

k= P _14.5x(0.82140.75)+35x0.678 _ | o)
o 0.5x60x0.821

N - Hé s6 phan phoi ngang cua 6to

m — Hé s0 lan xe = 1 (Hai lan xe)

IM: luc xung kich tinh theo phan tram; IM=25%

Tai trong phan bd déu cta nguoi di bo : 0.3x1.5 = 0.45 (T/m).

Trang: 45



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

g, : Trong luong hé dim mat cdu trén 1m? mat bing gitta hai tim gian (khi c6 dim ngang
va dam doc hé mat cau) 1ay so bo 1a 0.1 T/m2 => gdmc = 0.1 x 9 ==0.9 T/m.

R — Cudng do tinh todn ctia vat liéu. R =27000 T/m?* ( Tinh véi ciu gian)

y - Trong luong riéng cuia thép : y = 7.85 T/m’

L — Chiéu dai nhip tinh todn cua gian : 1 = 60 m.

a,b — Hé s6 dac trung trong luong. So bo chon: a=b=3,5

« : 1a hé so tinh dén trong lugng cua hé lién két , 1ay = 0,1

3. Tinh toan hé s6 phan phéi ngang cta gian chu:

- Tinh theo phuong phép don bdy.

So do6 tinh nhu hinh vé:

330

6, 18 12 | 18

[
|
|
|
|
|
|
|
|
|
|
\
0..25 450 450 25
|
|
|
|
|
|

|
|
1
1= e
L I 1 L L I L
T | i [ ]
Ll ! ! !
; 75 :200 :200 : 200 : 200 75 ;
|
L \ 950 \ 0
L C 1 |
| | | | | | |
Lo | | | |
| I | | | | I
| | | | | | |
I | | | \
o~ <)
0 9] (@]
0 -
3 o ©°
(@]

Hinh 4.19.S0 do tinh hé s6 PPN
- Ta x€p tai doan xe HL-93, nguoi. Ta dugc hé s6 phan phdi ngang nhu sau.
Poan xe HL-93: 1y .3 = 0.5x(0.866+0.656+0.517+0.308) = 1.174
Nguoi di bo : M, =(1.23+1.05)x0/2 =0
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

=> Tai trong tuong duong :

K= m(1+ %)nHmth + N, e, =1x1.25x1.174x0.747 +0x1.5x03 = 1.866 Tim

— axnh Xk+ l‘l>< gdmc +n2(gmc +g|k)5 xL.

gian — R
—-n,xbx(1+ea)L
4

 3.5x1.75x1.866+ [ .5x4.696 +1.25x(5.61+0.9) %3.5

gian
27991 1x3.5x60
7.85

—>g x60=1.16 T/m

- Trong luong gian dugc nhan véi hé s6 cdu tao ¢ = 1.8
Zeian=1.8x1.16 = 2.088 T
- Trong luong cta hé lién két la:
gy = 0.1 X g, = 0.1 x 2.088=0.2088 T/m
- Trong luong cta 1 gian chinh la:
Gg = gy + glk = 2.088 +0.2088=2.2968 = 2.3 T/m
=> Trong luong thép cua toan bo 1 két cau nhip la :
G,=23x60=138T
=> Trong luong thép cta toan bo 3 nhip la :
Gy =3x138=414T
4. Tinh todn khoi luong méng mo' va tru cdu

a.Médng mé'M,
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU PUONG Phan 1: Thiét ké co sd
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«+ Khoi luong mo cau :

>  Khéi lugng tudng canh : V= 2%(1.5%7.1+3.88%6.55%0.5+6.55%3.22)%0.5
=44.45m’
» Khoi luong than mo
V= (3.2¥1.5%12,5) = 60 m’
Khéi luong tuong dinh:V, = [(0.5%1.5]*%12,5 = 9,375 m’

> Khailuong bé moé : V= 5%2,5%13,5 = 168,75 m’

> Ta c6 khoi luong mot mo : Vy, = 44.45+60 +9,375 +168,75 = 282.60 m’

> Khoi luong hai mé : V =282,6 * 2 = 656 (m*)
So bo chon ham lugng cot thép trong mo 80 kg /m?
Khoi lugng cot thép trong mo 1a : G = 0.08%656 = 45,21 T
% Xac dinh so6 coc trong mé M0

- Luc tinh todn dugc x4c dinh theo cong thic:
Q= Z mYiQ;

Trong doé: Q, = Tai trong tiéu chuén

1.y, : Hé s6 diéu chinh va hé s6 tai trong
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

- Hé s6 tai trong dugc 14y theo bang 3.4.1-2 (22TCN272-05)
» Do tinh tai

Puong anh huong ap luc lén goi

60m

Puong danh hudng dp luc lén mé MO
- Dién tich duong anh hudng ap luc goi : » =30 m?
+ Phan luc do tinh tai nhip
DC,p = 1.25%(6.422+42%3.41)*30 = 496,6 T
+ Phan luc do tinh tai ban than Mo
DC,, = 1.25%282,6%2.5= 883,12 T
+ Phan luc do finh tai 16p pha va lan can go chan
DW = 1.5%4.696%¥30=211,32T

» Do hoat tdi
Do hoat tai

- Do tai trong HL93 + nguoi (LL + PL)
LL =nm.y .(1+%).(Pi .yi)+ 1.75 @ (PL + WL)

Trong do:
n: SO lan xe ,n=2.
m: Hé so lan xe, m = 1.
IM : Luc xung kich (lyc dong ) cta xe, Theo 3.6.2.1.1
y : Hé so tai trong, y =1.75
ong anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k€ gom tai trong 9,3KN/m phan b6 déu theo

chiéu doc.
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

+PL : Tai trong nguoi, 3 KN/m? => Tai trong ngudi bo hanh phan b6 doc trén cau 1a
PL =0%3 =0 KN/m
+ Chiéu dai tinh todn cua nhip L = 60 m

+ Puong anh hudng phén luc va so do xép xe thé hién nhu sau:

P=14.5T P=14.5T _ P=3.5T

| | ! | l |
60m
4.3m . 4.3m . 0“
1 1
0.028
1 J/“o.sse
l | l | |
60m

So do xép tdi lén duong anh huong dp luc mo

Tir so d6 xép tai ta xac dinh duoc phan luc goi do hoat tai tac dung.
- V6i t6 hop HL-93K (xe tai thiét k& + tai trong ngudi+tai trong lan)
LLyy g5 = 14.5x(140.928) + 3.5%0.856 +30x (2x0.45+0.93) = 85,85 T
- V6i t6 hop HL-93M (xe hai truc + tai trong 1an)
LLy o3m = 11x(1+0.98) + 30x0.93 = 56,61 T
— LL,,. = Max( LLiy os; LLy osng) = LLig o3¢ = 85,85 T
- Khi xép 2 lan xe bat 1gi hon ta c¢6 phan luc 1én mé do hoat tai
LL =2x1x1.75x1.25x[14.5x(14+0.928)+3.5%0.856)]+1.75x 30x (2x0.45+0.93)
=226,073T
Téng tai trong tdc dung lén ddy dai

Py, a = 496,6+ 883,12 + 211,12 + 226,073 = 181691 T
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

- Xac dinh sirc chiu tai cua coc:
Du kién chiéu dai coc 1a : 20 m
+Theo vat liéu lam coc:
+ Chon coc khoan nhéi biang BTCT duong kinh D = 1.0 m, khoan xuyén qua céc
16p dat dinh c6 géc ma sat (o, ), va 16p a Sét cé gbéc ma sét ¢, = 30°.
+ Betong méc 300 c6 R, = 130 kg/cm?
+ Cot chiu luc 18 & 25 AIl ¢6 F = 88,36 cm?, R, = 2400 kg/cm*

Xac dinh strc chiu tai clia coc
» Stic chiu tdi cua coc theo vit liéu :

= P\(;L= ¢.(m1.m2.Rb.Fh+Ra.Fa)
Trong doé :

- ¢@:hésduondocop=1

m,: hé s6 diéu kién lam viéc, do coc dugc nhoi bétong theo phuong diing

nén m, = 0,85

m, : hé s6 diéu kién 1am viéc ké dén bién phap thi cong m, = 0,7

- F, : Dién tich tiét dién coc F,, = 0,785 m*

R, : Cuong do chiu nén clia bétong coc

R, : Cuong do cua thép chiu luc
- F, : Dién tich c6t thép chiu luc

n.100°

= R, = 0,85x0,7x.[0,130x{ J + 2,4X88,36} =10005 (T)

Stic chiu tai cia coc theo diéu kién dat nén xac dinh theo cong thic :

Q =9xQ, = 95Qy +9,:Q, €
Trong doé :

Q, : Stic khang d& ctia miii coc (T) Q, =q, x A

Q. : Stic khang d& cua than coc (T) Q, =q, x A,

@y =0.55 hé s0 stic khang d& cua miii coc

P4 =0.65 he s6 stic khang d& cua than coc

q, : Stic khang d& don vi ctia miii coc (T/m?)

g, : Stc khing d& don vi cua than coc (T/m?)

o O O O O O O

A, : Dién tich miii coc (m?)

o A :Dién tich ctia bé mat than coc (m?)
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DO AN TOT NGHIEP

TRUONG PAI HOC DAN LAP HAI PHONG
Phan 1: Thiét ké co so

KHOA CAU PUONG

= Xdc dinh stic khdng don vi cua mii coc q (T/m?) va stic khang miii coc Q 0
Miii coc dat & 16p cudi cling — d4 voi (c6 N = 30).Theo Reese va O’Niel (1998) c6 thé uéc
tinh sitc khdng miii coc don vi biang céch sir dung tri s6 xuyén tiéu chuan SPT , N.

Véi N < 75 thi g, =0.057 * N (Mpa)
Ta c6 stic khang miii coc don vi g, =0.057 x 20 = 1.14 (Mpa) = 114 (T/m?)
Q,=114*3.14* 1.0%/4 =134,235 (T)

» Xéc dinh stic khéng don vi clia than coc g, (T/m?) va siic khdng than coc Q|
- Trong dat dinh : 0,= axS,
Trong do :
e S, : Cuong do khang cit khong thoat nudc trung binh (T/m?)
S, =6x 107 x N (T)
e « :hé sodinh bam
e Lop2— 4Sét S,=0.006x 4 =0.024 (Mpa)
=>a =0.55
g, = axS,=0.55x0.024 =13,2. 10° (Mpa) = 1.32 (T/m?)
- Trong 16p dat roi :
Theo Reese va Wright (1977) Stc khang bén don vi g, cua than coc dugc xéac
dinh theo cong thic :
= (, =0.0028 N v6i N < 53 (Mpa)
* Lép1-4Cat g, =0.0028 x 8 =0.0224 (Mpa) = 2.24 (T/m?)
* Lép3-Catmin g, =0.0028 x 15 =0.042 (Mpa) = 4.2 (T/m?)
L6p 4 — Cat tho g, = 0.0028 x 20 = 0.056 (Mpa) = 5.6 (T/m?)

Bang tinh sitc khang than coc trong nén dat

Lop | Chieu dai coc trong 16p dat (m) | q (T/m?) | As(md) Q:(T)
1 4,20 2.24 15.647 35.05
2 8,10 9.9 62.589 619.631
3 6,30 4.2 31.295 82.558
4 1.4 5.6 35.404 131.44
Téng 20 868.679
Tur do ta co

Stic chiu tai cua coc tinh theo di€u kién datnén Q-

Qr=0.55%134.235 + 0.65*868.679 = 640.78 (T)

o Xdc dinh so' luong coc khoan nhoi cho méng mo'M,

Phén luc tai goi do t6 hop tai trong & trang théi giéi han cudng do I 1a:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

Rpgyqu = 181691 T
Cic coc dugc bo tri trong mat phang sao cho khodng céach gifta tim céc coc a > 3d (d :

Puong kinh coc khoan nhoi). Ta c6 :

Vay s6 luong coc so bo 1a :

1816,91
670,78

n.= fx §= 2.0x =47 (coc).

Vé6i f- Hé so kinh nghiém xét dén luc ngang va mémen f=2.0

Duing 6 coc khoan nhdi ¢1.0 m b6 tri trén hinh ve.

100

300

475 475

-

Hinh 4.21.Mdt bang méng mé' M,
b . Méng tru cau T2
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP

KHOA CAU PUONG Phdn 1: Thiét ké cé sé
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Hinh 4.22 . Cdu tao tru
» Khoi luong than tru :
V= TH[7%2+3,14%2%/41+2%(3,14%1,5%/4)%6 = 141,18 (m®)
> Khoi luong méng tru : 'V, = (2.5x5x11) =137,5(m°)
> Khoi luong dinh tru : V= 2x0.75x11.5 - 2x0.75x0.75/2= 67.875 (m?)
> Khoi luong tru T2: V= 141,18+137,5+67.875 = 347,56 (m°)
Khai lugng 2 tru: V = 347,56 *2 = 695.12 (m?)

So bod chon ham lugng cot thép than tru 1a : 150 kg/m’, ham lugng thép trong méng tru 1a
80 kg/m3

Nén ta c6 :Khai lugng cot thép trong 2 tru la
G =0,15%(141,18 + 67,875)*2 + 0,08*137,5%2 = 127,1 T
% Xac dinh so coc trong tru T2

- Luc tinh todn dugc x4c dinh theo cong thuc:
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

Q= Z nY.Q;
Trong doé: Q, = Tai trong tiéu chuén
n,Y;: Hé s6 diéu chinh va hé s tai trong

- Hé s6 tai trong dugc 14y theo bang 3.4.1-2 (22TCN272-05)
» Do tinh tai

Puong anh huong ap luc lén tru

60 60
1

Duong anh hudng dp luc lén tru T2
- Dién tich dudng 4nh hudng 4p luc g6i : @ = 60 m?
+ Phan luc do tinh tai nhip

DC,i, = 1.25%(6.422+2%3.41)*60 = 993,11 T

nhip
+ Phan luc do tinh tai ban than Mo
DCtru = 1.25%347,56%2.5 =1086,125 T
+ Phan luc do tinh tai 16p pht va lan can
DW = 1.5%4.696 *60 = 422,64 T
» Do hoat tdi
Do hoat tai

- Do tai trong HL93 + nguai (LL + PL)
LL =nm.y .(1+%).(Pi .yi)+ 1.75 @ (PL + WL)

Trong doé:
n:Solan xe,n=2.
m: Hé s6 lan xe, m = 1.
IM : Luc xung kich (luc dong ) ctia xe, Theo 3.6.2.1.1
y . Hé so tai trong, y = 1.75

Trang: 55



TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

(1+M) =1.25,v61 IM = 25%
100

P, ,y, :Tai trong truc xe, tung do duong anh huodng.

o : Dién tich duong anh hudng.
+ Tai trong lan (LL): Tai trong lan thiét k€ gém tai trong 9,3KN/m phéan bs déu theo chiéu
doc.
+ Chiéu dai tinh todn cua nhip L = 60 m

+ Puong anh hudng phén luc va so do xép xe thé hién nhu sau:

11 10
1,2
P=093T/m 35 14 45 35 145 145

U Ll Ll Ll L]
60 m 3 60 m

So do xép tdi lén duong dnh hudng dp luc tru T2

Tir so d6 xép tai ta xac dinh duogc phan luc goi do hoat tai tac dung.

-V6i t6 hop HL-93K (xe tai thi€t k& + tai trong ngudi+tai trong 1an)

LLy o5 = 14.5%x(140.928+0.678+0.606) + 3.5x(0.856+0.75) +60x(2 x
0.45+0.93)

=162T
- V6i t6 hop HL-93M (xe hai truc + tai trong lan)
LLy o3 = 11x(140.98) + 60x0.93 =77,6 T

= LLj = Max( LLyygo3x; Ll o3m) = LLyyosx = 162 T

- Khi xép 2 lan xe bat loi hon ta c¢6 phan luc 1én mo6 do hoat tai
LL = 2x1x1.75x1.25x[14.5%x (1+0.928+0.678+0,606)+3.5x (0.856+0.75)]
+ 1.75x60 X (2x0.45+0.93)
=420,50 T
Téng tai trong tac dung lén ddy dai

Posyau = 1086,125+ 1816,91 + 422,64 + 420,50 = 3746,17 T
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

% Xac dinh sitc chiu tai cua coc:
Du kién chiéu dai coc 1a: 20 m
+Theo vat liéu lam coc:
+ Chon coc khoan nhéi bang BTCT duong kinh D = 1.0m, khoan xuyén qua céc
16p dat dinh c6 géc ma sat (o, ), va 16p a Sét cé gbéc ma sét ¢, = 30°.
+ Betong méc 300 c6 R, = 130 kg/cm?
+ Cot chiu luc 18 & 25 AIl ¢6 F = 88,36 cm?, R, = 2400 kg/cm*

Xac dinh strc chiu tai clia coc
» Stic chiu tdi cua coc theo vit liéu :

= P\(;L= ¢.(m].m2.Rb.Fh+Ra.Fa)
Trong doé :

- ¢@:hésduondocop=1

m,: hé s6 diéu kién lam viéc, do coc dugc nhoi bétong theo phuong ding

nén m, = 0,85

m, : hé s6 diéu kién 1am viéc ké dén bién phap thi cong m, = 0,7

- F, : Dién tich tiét dién coc F,, = 0,785m*

R, : Cuong do chiu nén clia bétong coc

R, : Cuong do cua thép chiu luc

- F, : Dién tich c6t thép chiu luc

n.100°

= R, = 0,85x0,7x.[0,130x{ J + 2,4X88,36} =10005 (T)

Stic chiu tai cia coc theo diéu kién dat nén xac dinh theo cong thic :

Q =9xQ, = 95Qy +9,:Q, €
Trong doé :

Q, : Stic khang d& ctia miii coc (T) Q, =q, x A

Q. : Stic khang d& cua than coc (T) Q, =q, x A,

@y =0.55 hé s0 stic khang d& cua miii coc

P4 =0.65 he s6 stic khang d& cua than coc

q, : Stic khang d& don vi ctia miii coc (T/m?)

g, : Stc khing d& don vi cua than coc (T/m?)

o O O O O O O

A, : Dién tich miii coc (m?)

o A :Dién tich ctia bé mat than coc (m?)
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DO AN TOT NGHIEP
Phan 1: Thiét ké co so

TRUONG PAI HOC DAN LAP HAI PHONG
KHOA CAU DUONG

» Xadc dinh stic khang don vi clia mili coc d, (T/m?) va stic khang miii coc Q 0
Miii coc dat & 16p cudi cling — d4 voi (c6 N = 30).Theo Reese va O’Niel (1998) c6 thé uéc
tinh sitc khdng miii coc don vi biang céch sir dung tri s6 xuyén tiéu chuan SPT , N.
Véi N < 75 thi g, =0.057 * N (Mpa)
Ta c6 suc khang mii coc don vi ¢, =0.057 x 30 = 1.71 (Mpa) = 171 (T/m?)
Q,=171*3.14 * 1.0%/4=134,235(T)

» Xéc dinh stic khéng don vi clia than coc g, (T/m?) va siic khdng than coc Q|

- Trong dat dinh : 0,= axS,

Trong do :
e S, : Cuong do khang cit khong thoat nudc trung binh (T/m?)
S, =6x 107 x N (T)
e « :hésodinh bam
e Lop2—- 4Sét S,=0.006x 3=0.018 (Mpa)
=>a =0.55
g.= axS,=0.55x0.018=9.9.10° (Mpa) =0.99 (T/m>
- Trong 16p dat roi :
Theo Reese va Wright (1977) Stc khang bén don vi g, cua than coc dugc xéac
dinh theo cong thic :
= (, =0.0028 N v6i N < 53 (Mpa)
= Lép1-4Cat g, =0.0028 x 8 =0.0224 (Mpa) = 2.24 (T/m?)
* Lép3-Catmin g, =0.0028 x 15 =0.042 (Mpa) = 4.2 (T/m?)
* Lép4— Cittho g, =0.0028 x 20 = 0.056 (Mpa) = 5.6 (T/m?)
Bang tinh sitc khang than coc trong nén dat

Lép | Chiéu dai coc trong 16p dat (m) | q, (T/md) | As(md) Q:(T)
1 4,20 2.24 15.647 35.05
2 8,10 9.9 62.589 619.631
3 6,30 4.2 31.295 82.558
4 1.4 5.6 35.404 131.44
Téng 20 868.679

Tudotacod:

Stic chiu tai cua coc tinh theo di€u kién datnén Q-

Q, =0.55*134,235+0.65*868.679 = 640,784¢ _

o Xdc dinh 56 luong coc khoan nhoi cho tru T2
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

Phan luc tai goi do t6 hop tai trong & trang théi giéi han cudong do I 1a:

Ry ai = 3746,17 T
Cic coc dugc bo tri trong mat phang sao cho khodng céach gifta tim céc coc a > 3d (d :
Puong kinh coc khoan nhoi). Ta c6 :

Vay s6 luong coc so bo 1a :

5 3746,17

n.= fx §=2 X =6.09 (coc).

Vé6i f- Hé so kinh nghiém xét dén luc ngang va mémen f=2.5

Dung 8 coc khoan nhdi ¢1.0 m b6 tri trén hinh ve.

1O O
O 0O

. 100 ,

5

300

O
O G

Hinh 4.23. Mdt bang méng tru T2

. 100 ,

{—

300 ,100 |

K 1

,100 | 300 t 300

K i 1

i —
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TRUONG PAI HOC DAN LAP HAI
KHOA CAU DUONG

PHONG

DO AN TOT NGHIEP
Phan 1: Thiét ké co so

LAp tdng mitc dau tu
Téng mitc dau tu phuong an 111

R . Pon . Pon gia Thanh tién
TT | Hang muc cong trinh vi Khoi lugng 1000 d 1000 d
Téng miic dau tu P/a 111 A+B+C 45,016,740
A | Gi4 tri du toan xay lap I+11+111 39,614,731
I Két cau phan trén
1 Bon nhip gian thép T 552 35,000 19,320,000
2 Bétong lan can,gd chin m’ 115,2 3,000 345,600
3 Bétong Asphalt mat cau m’ 184.,8 3,200 590,400
4 Go6i cau thép Cai 8 2,200 17,600
5 Khe co gian m 50 3,000 150,000
6 L6p phong nudc m’ 91.3 300 28,500
7 Hé thong chiéu sang Cot 20 18,000 360,000
8 ong thoat nudc Cai 10 850 8,500
Téng 1 23,963,856
I Két cau phan dudéi
1 Bé tong mo m’ 656 3,000 1,968,000
2 Cot thép mo T 45,21 17,000 768,570
3 Bé tong tru m’ 1042,67 3,000 3,128,010
4 Cot thép tru T 127,1 17,000 2,160,700
5 Coc khoan nho6i D100 m 336 6,000 2,016,000
6 Cong trinh phu trg % (14243+4+5)*20% 2,008,256
Téngll 12,049,536
I+11 36,013,392
III | Xay ldp khac(%) | % | (I+I1)*10% 3,601,339
A = [+1I+I1I 39,614,731
B, | Chi phi khac(%) (I+ID*10% 3,601,339
1 | Khao sit thiét k€, QLDA %
2 | Dén bu, giai phong mat bang | %
3 | Ra pha bom min %
Téng B 3,601,339
A+B 43,216,070
G |  Chiphiduphong(%) | % (A+B)*5% 1,800.670
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

Chuong VI
Lua chon phuong an két cau cau

6.1 Phuong an 1:

6.1.1.Uu diém:

- Cong nghé thi cong cau nhip gian don ,ddm BTCT UST dé quen thuoc véGi cdc nha thau
tai Viét Nam.

- Thiét k& va thi cong don gian hon so véi cac phuong an khac.

- Str dung vét liéu cuong do cao nén tiét kiém vat liéu.

- Do cing t6t hon so v6i dam BTCT thong thuong.

- K&t céu vinh ctlru,qué trinh duy tu bao dudng va st dung, quan 1y t6t hon.Tiét kiém chi
phi.Str dung vat liéu c6 san tai dia phuong nhu cat,da,soi.

- Do ciing ngang 16n nén hoat tai phan bd tuong d6i dong déu cho cdc dam,it bi rung
trong qua trinh xe chay va chiu céc tai trong khoe.

- Ban mat cdu do bé tong tai chd cung ddm nganglieen hop véi dam chi qua cot thép
chd,do vay khic phuc triét dé cdc vét nit doc.

- Vi nhip don gian nén khong gay nut khi nén tru hoac goi.

- Gia thanh thap nhit.6.2.

6.1.2.Nhuoc diém:

- Chi tiét.kich thudéc dam 16n,trong lugng dam nang nén gay kho khan trong viéc van
chuyén,lao 1dp.Viéc lao dim cau phaistr dung thiét bi chuyén dung.

- Viéc céu lap kho khan hon so véi dim ban 1ap ghép.

- Tinh toan khoi kém hon so v6i dim ban 1dp ghép va dé tai chd.

- V& diéu kién thi cong: ché tao dam & ngoai trdi do d6 phu thuoc kha nhiéu vao diéu kién
thoi tiét.

6.2. Phuong an 2: Cau nhip lién tuc dic hdng can bang
6.2.1 Uu diém
Cong nghé thi cong dlc hang la mot cong nghé hién dai da duoc st dung tai Viét Nam trén thap
nién. Ching ta da nam vitng duoc cac cong nghé clia nhiéu nudc va da cai tién phu hop véi diéu
kieén, hoan canh trong nudc, hau nhu cac Téng cong ty cu (chuyén nganh) clia ¢ nudc va cac
Téng cong ty (phi chuyén nganh) nhu Vinaconex, Licogi...déu thi cong thanh thao cong nghé nay.
Tuy nhién con mot s6 diém can di sau nghién citu dé€ khac phuc hién tuong nat ngang céc khéi K,
trén dinh tru nhu cdu Song Gianh Quang Binh, cAu C4m Lé Pa Nang... d vong dau mut thira clia
hai canh hang tai d6t hap long vénh nhau vé cao do, sai s so véi thiét k& I6n hon pham vi cho

phép c6 thé do tinh toan
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TRUONG PAI HOC DAN LAP HAI PHONG DO AN TOT NGHIEP
KHOA CAU DUONG Phan 1: Thiét ké co so

d6 véng thi cong chua ké hét cac nhan t6 anh hudng, dac biét &nh hudng tir bién clia bé tong.
Sy diéu chinh noi lc cla dam bang céc gdi tam chua phét huy hiéu qua, da xay ra trudng hop
hai canh hang vénh nhau tdi 20cm.

6.3.Phuong an 3: Cau gian thép
6.3.1.Uu diém:
Kién nghi:

Qua phan tich uu,nhugc diém,chi tiéu kinh t€ k§ thuat ctia cdc phuong 4n,xét nang luc
trinh do cong nghé.kha nang va tu, thiét bi clia cac don vi xay lap trong nudc nhim nang
cao trinh do ti€p can v6i cong nghé thi€t k€ va thi cong tién ti€n.Ta thay phuong an 1
( Cau BTCT UST ) la phuong an phi hop véi cong trinh nay vé€ mat dau tu,khoa hoc ki
thuat ctia nha thau nudc ta.

Trong pham vi d6 4n t6t nghiép ngoai viéc dung cdc chi tiéu,kinh t€ ki thuat dé danh gia
lua chon phuong 4n con phai xét dén y nghia cia mdi phuong an doi vé6i kién thic thu
duogc clia sinh vién sau khi lam dé 4n t6t nghiép va dac biét 1a xu hudng phat trién ctua
cong nghé xay dung cau hién nay.

Vi vay:
Kién nghi: Xay dung ciu theo phuong an 1:

Cau dam nhip don gian bé tong c6t thép DUL .So d6 6*30 m.
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